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BRITISH STANDARD

National foreword

This British Standard is the UK implementation of

EN 60456:2016+A12:2023. It is derived from IEC 60456:2010,
incorporating corrigendum September 2011. It supersedes
BS EN 60456:2016+A11:2020, which is withdrawn.

The CENELEC common modifications have been implemented at the
appropriate places in the text. The start and finish of each common
modification is indicated in the text by tags [C) (C].

The start and finish of text introduced or altered by amendment is
indicated in the text by tags. Tags indicating changes to text carry
the number of the CENELEC amendment. For example, text altered by
CENELEC amendment A11 is indicated by P (al.

The UK participation in its preparation was entrusted to Technical
Committee CPL/59, Performance of household electrical appliances.

A list of organizations represented on this committee can be obtained on
request to its committee manager.

This publication has been prepared under a mandate given to the
European Standards Organizations by the European Commission and the
European Free Trade Association. It is intended to support requirements
of the EU legislation detailed in the European Foreword. A European
Annex, usually Annex ZA or ZZ, describes how this publication relates to
that EU legislation.

For the Great Britain market (England, Scotland and Wales), if UK
Government has designated this publication for conformity with UKCA
marking (or similar) legislation, it may contain an additional National
Annex. Where such a National Annex exists, it shows the correlation
between this publication and the relevant UK legislation. If there is no
National Annex of this kind, the relevant Annex ZA or ZZ in the body
of the European text will indicate the relationship to UK regulation
applicable in Great Britain. References to EU legislation may need to be
read in accordance with the UK designation and the applicable UK law.
Further information on designated standards can be found at
www.bsigroup.com/standardsandregulation.

For the Northern Ireland market, UK law will continue to implement
relevant EU law subject to periodic confirmation. Therefore

Annex ZA/ZZ in the European text, and references to EU legislation, are
still valid for this market.

UK Government is responsible for legislation. For information on
legislation and policies relating to that legislation, consult the relevant

pages of www.gov.uk.

Contractual and legal considerations

This publication has been prepared in good faith, however no
representation, warranty, assurance or undertaking (express or
implied) is or will be made, and no responsibility or liability is or will be
accepted by BSI in relation to the adequacy, accuracy, completeness or
reasonableness of this publication. All and any such responsibility and
liability is expressly disclaimed to the full extent permitted by the law.

This publication is provided as is, and is to be used at the Documents

recipient’s own risk. Document Sharing Hub

Full document details: BS EN 60456:2016+A12:2023


http://www.avadocuments.com/doc/bs-en-60456-2016-a12-2023
http://www.avadocuments.com/doc/bs-en-60456-2016-a12-2023

BRITISH STANDARD

The recipient is advised to consider seeking professional guidance with
respect to its use of this publication.

This publication is not intended to constitute a contract. Users are
responsible for its correct application.

© The British Standards Institution 2024
Published by BSI Standards Limited 2024

ISBN 978 0 539 23993 5
ICS 97.060

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 30 June 2016.

Amendments/corrigenda issued since publication

Date Text affected

31 December 2020  Implementation of IEC corrigendum September
2011: replacement of contents of Subclause 6.3.2

31 January 2021 Implementation of CENELEC amendment A11:2020

29 February 2024 Implementation of CENELEC amendment A12:2023
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European foreword

This document (EN 60456:2016) consists of the text of IEC 60456:2010 prepared by SC 59D
“Home laundry appliances” of IEC/TC 59 "Performance of household and similar electrical ap-
pliances”, together with the common modifications prepared by CLC/TC 59X "Performance of
household and similar electrical appliances".

The following dates are fixed:

e latest date by which this document has to be imple- (dop) 2016-12-14
mented at national level by publication of an identical
national standard or by endorsement

e latest date by which the national standards conflicting (dow) 2018-12-14
with this document have to be withdrawn

This document supersedes EN 60456:2011.

Significant technical differences are:

a) the test procedure to measure power and energy consumption in left-on-mode and the
referenced standard has been corrected; (Z.A. 4.9);

b) deletion of RMS and two sided confidence level formulas (Z.A. 5.2);

c) corrections in evaluation of water extraction performance (formulas) are integrated (Z.A.
5.4);

d) corrections in evaluation of spin speed (formulas) are integrated (Z.A. 5.5);

e) corrections in evaluation of power and energy consumption measurements in left-on-
mode (formulas and references) are integrated (Z.A. 5.9);

f) Table ZA17: Correction of the reported precision;
g) Annex ZB is re-phrased,;

h) the normative references in Annex ZC are updated;
i) new Annexes ZZA and ZZB.

This European Standard also specifies, as far as necessary, the test methods which shall be
applied in accordance with the COMMISSION DELEGATED REGULATION (EU) No
1061/2010 implementing Directive 2010/30/EU of the European Parliament and of the Council
with regard to energy labelling of household washing machines and in accordance with the
COMMISSION REGULATION (EU) No 1015/2010 implementing Directive 2009/125/EC of the
European Parliament and of the Council with regard to ecodesign requirements for household
washing machines.

Clauses, subclauses, notes, tables, figures and annexes which are additional to those in
IEC 60456:2010 are prefixed “Z”.

Annex ZA sets out the procedure to be applied for testing according to Commission Regula-
tions with regard to energy labelling and ecodesign and provides all necessary links to all rel-
evant clauses of this European Standard.

Annex ZB has been re-phrased and provides control procedures for checking measured val-
ues in comparison to values declared by the manufacturer and taking into account any permit-
ted tolerances.
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This document has been prepared under a mandate given to CENELEC by the European
Commission and the European Free Trade Association, and supports Commission Regulation
(EU) No. 1015/2010 and Commission Delegated Regulation (EU) No. 1061/201.

For the relationship with Commission Regulation (EU) No. 1015/2010 and Commission Dele-
gated Regulation (EU) No. 1061/201 see informative Annex ZZA and ZZB, which are integral
parts of this document.

Endorsement notice

The text of the International Standard IEC 60456:2010 was approved by CENELEC as a Eu-
ropean Standard with agreed common modifications.
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Foreword to amendment A11

This document (EN 60456:2016/A11:2020) consists of the text IEC 60456:2010 prepared by SC
59D "Home laundry appliances", together with the common modifications prepared by CLC/TC
59X "Performance of household and similar electrical appliances".

The following dates are fixed:

+ latest date by which this document has to (dop) 2021-07-21
be implemented at national level by publi-
cation of an identical national standard or
by endorsement

+ latest date by which the national standards (dow) 2023-10-21
conflicting with this document have to be
withdrawn

Significant technical differences are:

a) the programme to be tested for the combined test series is the new introduced eco 40-60
programme. This programme needs to be tested with default settings with the given temper-
ature;

b) the test loads that have to be used for testing are full, half and quarter of the rated capacity
of the washing machine. Therefore, a new quarter load is introduced and defined to be ap-
proximately a quarter of the rated capacity (see table ZA15). The quarter load is treated as a
separate load and not created by dividing full load or half load;

c) the number of test runs per treatment for the combined test series changed to 3 tests with
full load, 4 tests with half load and 3 tests with quarter load;

d) the time between two subsequent test runs within one day changed from 2 h to one hour;

e) the normalization run is included in the calculation of the load age. The maximum number of
usages for the cotton base load per item is changed to 96 and the weighted average age of the
base load is changed to be between 35 and 60 normalisation runs and test runs.

f) rinsing effectiveness is integrated. It is referred to CLC/TS 50677 (see ZA 4.10);

g) temperature inside the load is integrated. It is referred to CLC/TS 50707:2020 (under prepa-
ration) (see ZA4.11);

h) the procedure to measure low power modes is modified (see ZA4.9);

i) specific weighting factors are introduced for the calculation of the weighted average value of
the combined test series and

j) Annex ZB Tolerances and control procedures is deleted. Annex ZB is replaced by an new
Annex ZB which defines the testing procedure for multi-drum washing machines.

This document also specifies, as far as necessary, the test method for household washing
machines in accordance with the COMMISSION DELEGATED REGULATION (EU) 2019/2014
of 11 March 2019 supplementing Regulation 2017/1369 of the European Parliament and of the
Council with regard to energy labelling of household washing machines and household
washer-dryers and repealing Commission Regulation (EU) No 1061/2010 and Commission Di-
rective 96/60/EC and in accordance with the COMMISSION REGULATION (EU) 2019/2023 of
1 October 2019 laying down ecodesign requirements for household washing machines and
household washer-dryers pursuant to Directive 2009/125/EC of the European Parliament and
of the Council, amending Commission Regulation (EC) No 1275/2008 and repealing Commis-
sion regulation EU) No 1015/2010.
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Clauses, subclauses, notes, tables, figures and annexes which are additional to those in
IEC 60456:2010 are prefixed “Z”.

Annex ZA sets out the procedure to be applied for testing according to Commission Regulations
with regard to energy labelling and ecodesign and provides all necessary links to all relevant
clauses of this European Standard.

This document has been prepared in view of upcoming Standardization Request which will be
given to CENELEC by the European Commission and the European Free Trade Association,
and supports Commission Delegated Regulation (EU) 2019/2014 and Commission Regulation
(EU) 2019/2023.

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

For the relationship with Commission Delegated Regulation (EU) 2019/2014 and Commission
Regulation (EU) 2019/2023 informative Annex ZZA and Annex ZZB will be published following
the adoption of the Standardization Request.

Endorsement notice

The text of the International Standard IEC 60456:2010 was approved by CENELEC as a Euro-
pean Standard with agreed common modifications
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European foreword to Amendment A12

This document (EN 60456:2016/A12:2023) has been prepared by CLC/TC 59X “Performance of household
and similar electrical appliances”.

The following dates are fixed:

» latest date by which this document has to be (dop) 2024-04-27
implemented at national level by publication of
an identical national standard or by
endorsement

» latest date by which the national standards (dow)  2026-10-27
conflicting with this document have to be
withdrawn

This document introduces the following technical modifications:

a) The programme to be tested for the combined test series is the new introduced eco 40-60
programme. This programme needs to be tested with default settings with the given temperature.

b) The test loads that have to be used for testing are full, half and quarter of the rated capacity of the
washing machine. Therefore, a new quarter load is introduced and defined to be approximately a
quarter of the rated capacity (see Table ZA.15). The quarter load is treated as a separate load and not
created by dividing full load or half load.

c) The number of test runs per treatment for the combined test series changed to 3 tests with full load, 4
tests with half load and 3 tests with quarter load.

d) The time between two subsequent test runs within one day changed from 2 h to one hour.

e) The normalization run is included in the calculation of the load age. The maximum number of usages for
base load with a load mass greater or equal to 4.5 kg was changed to be between 35 and 60
normalization runs and test runs and the maximum number of usages for base load with a load mass
less than 4.5 kg was changed to be between 30 and 67 normalization runs and test runs.

f)  Annex ZE is integrated, which defines the test procedure for temperature inside the load.
g) Annex ZF is integrated, which defines the test procedure for rinsing effectiveness.
h) The procedure to measure low power modes is modified (see Annex ZD).

i) Specific weighting factors are introduced for the calculation of the weighted average value of the
combined test series.

j)  Annex ZB Tolerances and control procedures is deleted. Annex ZB is replaced by a new Annex ZB which
defines the testing procedure for multi-drum washing machines.

k) A new standard powder detergent IEC-P is introduced (see Annex B), that substitutes the standard
powder detergent IEC-A* by replacing the bleach component sodium perborate with sodium percarbonate
due to Commission Regulation (EU) 2020/171 amending Annex XIV to Regulation (EC) No 1907/2006 of
the European Parliament and of the Council concerning the Registration, Evaluation, Authorization and
Restriction of Chemicals (REACH). According to REACH Regulation Article 56, the substances which are
listed in the Annex XIV cannot be used or placed on the market after the “sunset date”, unless the
authorization is granted. Sodium perborate has a sunset date of 27th of May 2023 after having been
classified as toxic to reproduction.
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) The tolerances for the remaining moisture content in Table E.2 are adapted, due to change in the
commercially available material.

m) In normative clauses undated references were dated.

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

This document has been prepared under a standardization request addressed to CENELEC by the European
Commission. The Standing Committee of the EFTA States subsequently approves these requests for its
Member States.

For the relationship with EU Legislation, see informative Annexes ZZA and ZZB, which are an integral part of
this document.

Annex ZA sets out the procedure to be applied for testing according to Commission Regulations with regard to
energy labelling and ecodesign and provides all necessary links to all relevant clauses of this document.

Any feedback and questions on this document should be directed to the users’ national committee. A
complete listing of these bodies can be found on the CENELEC website.
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Annex ZA
(normative)

Test procedure for a combined test sequence of cotton 40 °C and cotton
60 °C with full load and partial load

ZA.1 General
The intent of the procedures as set out in this Annex is the determination of performance and related
parameters for full load, half load and quarter load for an eco 40-60 programme for the test washing
machine.

The test sequence to measure performance parameters is defined as a combined test series consisting of
3 treatments with 10 test runs in total as follows and detailed in Figure ZA.1:

— treatment full: 3 test runs;
— treatment half: 4 test runs;

— treatment quarter: 3 test runs;

|
|
| (!
\

combined test series

Figure ZA.1 — Relation between treatments, test series and combined test series

The reference washing machine is operated in parallel at the defined load size of 5,00 kg with a test series
consisting of 5 test runs at cotton 60 °C.

NOTE Z1 Subclause ZA.4.4 describes the parallel operation of the reference washing machine and the test washing
machine.
The airborne acoustical noise shall be measured according to EN 60704-2-4:20124.

Rounding shall only be applied to reported values in ZA.6. 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.

ZA.2 Preparation for testing: Test loads

Subclause 6.4 sets out requirements for the preparation of the test loads used in the test washing machine
and the reference machine. All requirements of 6.4 are applied to define the full load and the quarter load
for a test series. For the test runs with half load the full load shall be split into two parts. This clause
defines the splitting of the full load into two half loads named part A and part B as detailed in Table ZA.1.
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Table ZA.1 — Half loads: number of items in part A and part B of the cotton test load

Target Target |[Number|Number{Number|Number| Towels |Number|Number|Number|Number| Towels
test load | testload of of of |of strips|adjustmenta| of of of |of strips|adjustmenta
mass at | mass at | sheets | pillow | towels | Part A Part A sheets | pillow | towels | Part A Part B

rated partial | Part A | cases | Part A Part A | cases | Part A
capacity load Part A Part A
[kal [ka]
1 0,5 0 1 2 1 add 0 1 2 1 remove
1,5 0,75 0 2 3 1 remove 0 1 4 1 add
2 1 0 2 4 1 add 0 2 5 1 remove
2,5 1,25 0 3 5 1 remove 0 2 6 1 add
3 1,5 1 2 3 2 remove 1 2 2 2 add
3,5 1,75 1 2 5 2 remove 1 2 4 2 add
4 2 1 2 7 2 add 1 2 7 2 remove
4.5 2,25 1 3 7 2 add 1 3 7 2 remove
5 2,5 1 3 9 3 add 1 3 9 3 remove
55 2,75 1 4 9 3 add 1 4 9 3 remove
6 3 1 4 12 3 remove 1 4 11 3 add
6,5 3,25 1 5 12 3 remove 1 5 11 3 add
7 3,5 1 6 12 4 remove 1 6 11 4 add
7,5 3,75 2 5 10 4 remove 1 7 1 4 add
8 4 2 5 12 4 remove 1 7 13 4 add
8,5 4,25 2 6 12 4 remove 1 8 13 4 add
9 45 2 7 12 5 remove 2 7 11 5 add
9,5 4,75 2 7 14 5 add 2 7 14 5 remove
10 5 2 8 14 5 add 2 8 14 5 remove
10,5 5,25 3 6 14 5 remove 2 9 14 5 add
11 55 3 6 16 6 remove 2 9 16 6 add
11,5 5,75 3 7 17 6 remove 2 9 18 6 add
12 6 3 8 16 6 remove 3 9 14 6 add
12,5 6,25 3 8 18 6 add 3 9 17 6 remove
13 6,5 3 9 19 7 remove 3 9 18 7 add
13,5 6,75 3 10 19 7 remove 3 9 20 7 add
14 7 3 10 21 7 add 3 9 23 7 remove
14,5 7,25 4 8 20 7 add 3 12 19 7 remove
15 7,5 4 9 21 8 remove 3 12 21 8 add
@ Part A and part B shall be made entirely from the full load without adding or subtracting any towels. If the full load
has a different number of towels than indicated in Table 2 in 6.4.6.1, then the number of towels in the half loads A
and B will also differ from the number given in Table ZA.1. In this case, add or remove towels as indicated in the
relevant “towels adjustment” column:
Add = Add first and all odd numbers of towels in this part (add all even numbers in the other part)
Remove = Remove first and all odd numbers of towels from this part (remove all even numbers from the other part)

For each half load, the conditioned base load mass shall be recorded.

The increased difference between the base load mass of part A and part B and test load mass of part A
and part B due to the mass of any test strips that need to be added according to Table ZA.1 shall be ignored.
The requirement for test load mass to be within £ 60 g of the nominal test load mass does not apply to half
loads.

For test load masses for the whole or half kg ratings which are greater than those specified in Table 2 in
6.4.6.1 (>15,00 kg), the number of items for part A and part B is defined as follows:

Part A:

Number of stain test strips is equal to the numerical value of the nominal half test load mass rounded to the
nearest kg
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nsrs,a = [anart:|

where

Mn is the nominal half test load mass in kg.
part

Number of sheets is the half of the number of sheets at rated test load mass rounded to the next whole sheet
(always round up)

"su
n =
SH ,A |V 2 —‘

where

- is the number of sheets at rated test load mass.

Number of pillowcases is the number of pillowcases at rated test load mass divided by the number of sheets
at rated test load mass multiplied by the difference of the number of sheets at rated test load mass and the
number of sheets from part A rounded to the nearest whole pillowcase

n
PC
Npc.4 = [ (ngy = nSH,A)}

sy
where
Mg is the number of pillowcases at rated test load mass;
ng is the number of sheets at rated test load mass;
n is the number of sheets in part A.
SH , 4

Number of towels is the numerical value of the nominal half test load mass in kg minus the number of
pillowcases from part A multiplied by 0,240 minus the number of sheets from part A multiplied by
0,725 minus the number of stain test strips from part A multiplied by 0,022 and divided by 0,110 rounded to
the nearest whole towel

) Mn ., = (nPC,A x 0,240) — (”SH,A x0,725) - (nSTS,A x0,022)

r.4 0,110
where
Mn is the nominal half test load mass in kg;
part

n is the number of pillowcases in part A;
PC, A

n is the number of sheets in part A;
SH,A

n is the number of stain test strips in part A.
STS, A
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Part B:

Number of stain test strips is equal to the numerical value of the nominal half test load mass rounded to the
nearest kg

nSTS,B = [anart:|

where

Mn is the nominal half test load mass in kg.
part

Number of sheets is the number of sheets at rated test load mass minus the number of sheets from part A

s ="sg ~Msgo4

where
ng is the number of sheets at rated test load mass;
n is the number of sheets in part A.
SH , A

Number of pillowcases is the number of pillowcases at rated test load mass minus the number of pillowcases

from part A

"pc.g ="pc ~"pc.4

where
Mo is the number of pillowcases at rated test load mass;
n is the number of pillowcases in part A.
PC, 4
Number of is the number of towels at rated test load mass minus the number of towels from part A
towels

Npp =M N 4
where

nr is the number of towels at rated test load mass;

nta is the number of towels in part A.

ZA.3 Performance measurements — general requirements

Performance parameters shall be measured for the test washing machine using a combined test series
consisting of 3 treatments with 10 runs in total as set out in ZA.4. The evaluation of these parameters for the
test washing machine is specified in ZA.5.

Performance parameters shall be measured for the reference washing machine using a single test series
consisting of a total of 5test runs as set out in Clause 8. The evaluation of these parameters for the
reference washing machine is specified in Clause 9.
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ZA.4 Procedure for performance tests
ZA.4.1 General

This subclause sets out the additional requirements for the test procedure as defined in Clause 8 for the
determination of the following parameters for a cotton load related to the combined test series for the test
washing machine:

— washing performance (see ZA.4.5);

— water extraction performance (see ZA.4.6);

— spin speed (see ZA.4.7);

— water consumption (see ZA.4.8);

— energy consumption (see ZA.4.8);

— programme time (see ZA.4.8).

— rinsing effectiveness (see ZA.4.9)

— temperature inside the load (see ZA.4.10)

— power consumption of low power modes (see Annex ZD).

The test load for the test washing machine shall be subjected to the performance test procedure specified
in ZA.4. The test load for the reference machine shall be subjected to the performance test procedure
specified in 8.1.

For the assessment of washing performance the results from the test washing machine are compared to the
result from the reference machine which is operated in parallel.

ZA.4.2 Test load and loading

Prior to a test series, separate conditioned base loads having the required test load mass shall be prepared
for the reference machine and the test washing machine. For the combined test series according to
Annex ZA two base loads shall be prepared. One base load is required for full load and half load testing
and a separate base load is required for quarter load testing.

It is recommended to mark the half load part A and part B before a test series is started.

For tests with half load, the test washing machine shall be loaded in accordance with the general
requirements of Annex H using the loading sequences for part A and part B defined in Tables ZA.2 to ZA.7
for horizontal axis washing machines and in Tables ZA.8 to ZA.14 for vertical axis washing machines. If
it is necessary to adjust the number of towels for half load the loading sequence shall be adjusted as follows:

Additional towels shall be added to the steps marked for adjustment one by one as needed in the order from
inner to outer layers.

Excess towels shall be removed from the steps marked for adjustment one by one as needed in the order
from outer to inner layers.

For tests with full load, the test washing machine and the reference machine shall be loaded in
accordance with the requirements of Annex H.

Documents

Document Sharing Hub

Full document details: BS EN 60456:2016+A12:2023


http://www.avadocuments.com/doc/bs-en-60456-2016-a12-2023
http://www.avadocuments.com/doc/bs-en-60456-2016-a12-2023

EN 60456:2016+A12:2023 (E)

Table ZA.2 — Horizontal axis washing machines,
loading sequence for part A and part B of the cotton test load (7,50 kg — 6,50 kg)

Full document details: BS EN 60456:2016+A12:2023

part load AlB|lalB|Aa]lB|A|B|]A]B
step partial test load mass kg 7,50 7,25 7,00 6,75 6,50
1 pillowcase 1 1 1 1 1 1 1 1 1 1
2 towels adjust number here 3 3 3 2 3 3 2 3 2 2
3 towel + strip 1 1 1 1 1 1 1 1 1 1
4 pilowcase 1 1 1 1 1 1 1 1 1 1
5 sheet 1 1 1 1 1 1 1 1 1 1
6 towel + strip 1 1 1 1 1 1 1 1 1 1
7 pillowcase 2 2 1 2 2 2 2 2 2 2
8 towels adjust number here 2 2 2 2 3 3 3 2 2 2
9 towel + strip 1 1 1 1 1 1 1 1 1 1
10 sheet 1 1 1 1 1 1 1 1 1 1
11 towel + strip 1 1 1 1 1 1 1 1 1 1
12 pillowcase 1 2 1 2 1 1 1 1 1 1
13 towels adjust number here 2 2 3 3 3 3 3 3 3 3
14 pillowcase 1 2 1 2 1 1 1 1 1 1
15 towel + strip 1 1 1 1 1 1 1 1 1 1
16 sheet 1 1
17 towel + strip 1 1
18 towels adjust number here 3 3 2 2 2 4 2 2 2 2
19 pillowcase 1 2 1 2 2 1 2 1 1 1
20 towel + strip 1 1 1 1 1 1 1 1 1 1
21 sheet 1 1 1 1 1 1 1 1 1 1
22 pillowcase 1 1 1 1 1 1 1 1 1 1
23 towel + strip 1 1 1 1 1 1 1 1 1 1
24 towels adjust number here 3 3 3 3 3 3 2 3 3 2
25 pillowcase 1 1 1 1 1 1 1 1 1 1
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Table ZA.3 — Horizontal axis washing machines,

loading sequence for part A and part B of the cotton test load (6,25 kg — 5,25 kg)

Full document details: BS EN 60456:2016+A12:2023

AlB|[A|B|]A]|B|A[B|]A]B
step partial test load mass kg 6,25 6,00 5,75 5,50 5,25
1 pillowcase 1 1 1 1 1 1 1 1 1 1
2 towels adjust number here 2 2 2 2 2 3 2 2 2 2
3 towel + strip 1 1 1 1 1 1 1 1 1 1
4 pilowcase 1 1 1 1 1 1 1 1 1 1
5 sheet 1 1 1 1 1 1 1 1 1 1
6 towel + strip 1 1 1 1 1 1 1 1 1 1
7 pillowcase 1 2 1 2 1 2 2 1 2
8 towels adjust number here 3 2 2 2 3 2 2 2 2 2
9 towel + strip 1 1 1 1 1 1 1 1 1 1
10 sheet 1 1 1 1 1 1 1
11 towel + strip
12 pillowcase 1 1 1 1 1
13 towels adjust number here 2 2 2 1 2 2 2 2 3 3
14 pillowcase 1 1 1 1 1 1 2 1 1 1
15 towel + strip 1 1 1 1 1 1 1 1
16 sheet
17 towel + strip
18 towels adjust number here 3 3 2 1 2 2 2 2
19 pillowcase 1 1 1 1 2 2 2
20 towel + strip 1 1 1 1 1 1 1 1 1 1
21 sheet 1 1 1 1 1 1 1 1 1 1
22 pillowcase 1 1 1 1 1 1 1 1 1 1
23 towel + strip 1 1 1 1 1 1 1 1 1 1
24 towels adjust number here 2 2 2 2 2 3 2 2 2 2
25 pillowcase 1 1 1 1 1 1 1 1 1 1
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Table ZA.4 — Horizontal axis washing machines,
loading sequence for part A and part B of the cotton test load (5,00 kg — 4,00 kg)

Full document details: BS EN 60456:2016+A12:2023

part load A B A B A | B A | B A | B
step |partial test load mass kg 5,00 4,75 4,50 4,25 4,00
1 pillowcase 1 1 1 1 1 1 1 1 1 1
2 towels adjust number here 3 3 3 3 2 2 2 2 2 2
3 towel + strip 1 1 1 1 1 1 1 1 1 1
4 pilowcase 1 1 1 1 1 1 1 1 1 1
5 sheet 1 1 1 1 1 1 1 1
6 towel + strip 1 1 1 1 1 1 1 1
7 pillowcase 1 1 1 1 1 1 2 2
8 towels adjust number here 1 1 1 1 1 2 2 2 2
9 towel + strip 1 1 1 1 1 1 1 1
10 sheet 1 1
11 towel + strip 1 1
12 pillowcase
13 towels adjust number here 2 2 2 2 2 2 2 3 2
14 pillowcase 2 2 1 1 1 1 2 2 1 1
15 towel + strip
16 sheet
17 towel + strip
18 towels adjust number here
19 pillowcase 1 1 1 1 1 1
20 towel + strip 1 1 1 1 1 1 1 1
21 sheet 1 1 1 1 1 1 1 1
22 pillowcase 1 1 1 1 1 1 1 1 1 1
23 towel + strip 1 1 1 1 1 1 1 1 1 1
24 towels adjust number here 3 3 3 3 2 2 2 2 2 2
25 pillowcase 1 1 1 1 1 1 1 1 1 1
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Table ZA.5 — Horizontal axis washing machines,

loading sequence for part A and part B of the cotton test load (3,75 kg — 2,75 kg)

Full document details: BS EN 60456:2016+A12:2023

part load A B A B A | B A | B A | B
step | partial test load mass kg 3,75 3,50 3,25 3,00 2,75
1 pillowcase 1 1 1 1 1 1 1 1 1 1
2 towels adjust number here 2 2 2 2 2 2 2 2 1 1
3 towel + strip 1 1 1 1 1 1 1 1 1 1
4 pilowcase 1 1 1 1 1 1 1 1 1 1
5 sheet 1
6 towel + strip 1
7 pillowcase 2 1 1
8 towels adjust number here 1 1 2 2 2 2 3 2 2 2
9 towel + strip 1 1 1
10 sheet 1 1 1 1 1 1 1 1 1
11 towel + strip 1 1 1 1 1 1 1 1 1
12 pillowcase
13 towels adjust number here 1 2 2 1 2 2 2 2 2 2
14 pillowcase 1 1 1 1 1 1
15 towel + strip
16 sheet
17 towel + strip
18 towels adjust number here
19 pillowcase
20 towel + strip 1
21 sheet 1
22 pillowcase 1 1 1 1 1 1 1 1 1 1
23 towel + strip 1 1 1 1 1 1 1 1 1 1
24 towels adjust number here 2 2 2 2 3 2 2 2 1 1
25 pillowcase 1 1 1 1 1 1 1 1 1 1
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Table ZA.6 — Horizontal axis washing machines,
loading sequence for part A and part B of the cotton test load (2,50 kg — 1,50 kg)

Full document details: BS EN 60456:2016+A12:2023

part load Al B|[A]B|]A]|B[A]B]|]A]|B
step | partial test load mass kg 2,50 2,25 2,00 1,75 1,50
1 pillowcase 1 1 1 1 1 1 1 1 1 1
2 towels adjust number here 1 1 1 1 1 1 2 1 0 0
3 towel + strip 1 1 1 1 1 1 1 1 1 1
4 pilowcase 1 1 1 1
5 sheet
6 towel + strip
7 pillowcase
8 towels adjust number here 2 2 2 2 2 2
9 towel + strip
10 sheet 1 1 1 1 1 1 1 1 1 1
11 towel + strip 1 1
12 pillowcase
13 towels adjust number here 2 2 1 1 1 1
14 pillowcase
15 towel + strip
16 sheet
17 towel + strip
18 towels adjust number here
19 pillowcase
20 towel + strip
21 sheet
22 pillowcase
23 towel + strip 1 1 1 1 1 1 1 1 1 1
24 towels adjust number here 1 1 1 1 1 1 1 1 1 0
25 pillowcase 1 1 1 1 1 1 1 1 1 1
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Table ZA.7 — Horizontal axis washing machines,

loading sequence for part A and part B of the cotton test load (1,25 kg — 0,50 kg)

Full document details: BS EN 60456:2016+A12:2023

part load A B A | B A | B A | B
step | partial test load mass kg 1,25 1,00 0,75 0,50
1 pillowcase 1 1 1 1 1 1 1 1
2 towels adjust number here 1 2 1 2 1 2 1 1
3 towel + strip 1 1 1 1 1 1 1 1
4 pilowcase 1
5 sheet
6 towel + strip
7 pillowcase
8 towels adjust number here
9 towel + strip
10 sheet
11 towel + strip
12 pillowcase
13 towels adjust number here
14 pillowcase
15 towel + strip
16 sheet
17 towel + strip
18 towels adjust number here
19 pillowcase
20 towel + strip
21 sheet
22 pillowcase
23 towel + strip
24 towels adjust number here 3 3 2 2 1 1 0 0
25 pillowcase 1 1 1 1 1 0 0 0
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Table ZA.8 — Vertical axis washing machines,
loading sequence for part A and part B of the cotton test load (7,50 kg — 6,75 kg)

part load A|lB|]A|B|A|B|]A]|B
step group | partial test load mass kg 7,50 7,25 7,00 6,75 quadrant
1 Pillowcase 2 2 1 2 2 2 2 2 front
2 Towels 2 2 2 2 2 2 2 2 left
3 towel + strip 1 1 1 1 1 1 1 1 left
4 ! Pilowcase 1 1 1 1 1 1 1 1 back
5 towel + strip 1 1 1 1 1 1 1 1 back
6 Sheet 1 1 1 1 1 1 1 1 right
1 Pillowcase 1 2 1 2 1 1 1 1 left
2 Towels 2 2 2 2 2 2 2 2 back
3 towel + strip 1 1 1 1 1 1 1 1 back
4 2 Pilowcase 1 1 1 1 1 1 1 1 right
5 towel + strip 1 1 1 1 1 1 1 1 right
6 Sheet 1 1 1 1 1 1 1 1 front (front-left)
1 Pillowcase 1 2 1 2 2 1 2 1 back
2 Towels 2 2 2 2 2 2 2 2 right
3 3 towel + strip 1 1 1 1 1 1 1 1 right
4 Pilowcase 1 1 1 1 1 1 1 1 front
5 towel + strip 1 1 1 1 1 1 1 1 front
6 Sheet 1 1 1 1 1 1 1 1 left (left-back)
1 Pillowcase 1 1 1 1 1 1 1 1 right
2 Towels 2 2 2 2 2 2 2 2 front
3 4 towel + strip 1 1 1 1 1 1 1 1 front
4 Pilowcase 1 1 1 1 1 1 1 1 left
5 towel + strip 1 1 left
6 Sheet 1 1 back
1 Pillowcase left
2 Towels front
3 5 add on tov.vel + strip ﬂ.'ont
4 Pilowcase right
5 towel + strip back
6 Toels adjust number here 5 5 5 1 6 8 4 5 spread on top

Full document details: BS EN 60456:2016+A12:2023
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Table ZA.9 — Vertical axis washing machines,
loading sequence for part A and part B of the cotton test load (6,50 kg — 5,75 kg)

Full document details: BS EN 60456:2016+A12:2023

part load A|lB|A|B|A|B|]A]|B
step group | partial test load mass kg 6,50 6,25 6,00 5,75 quadrant
1 Pillowcase 2 2 1 2 1 2 1 2 front
2 Towels 2 2 2 2 2 2 2 2 left
3 1 towel + strip 1 1 1 1 1 1 1 1 left
4 Pilowcase 1 1 1 1 1 1 1 1 back
5 towel + strip 1 1 1 1 1 1 1 1 back
6 Sheet 1 1 1 1 1 1 1 1 right
1 Pillowcase 1 1 1 1 1 1 1 1 left
2 Towels 2 2 1 1 1 1 1 1 back
3 5 towel + strip 1 1 1 1 1 1 1 1 back
4 Pilowcase 1 1 1 1 1 1 1 1 right
5 towel + strip 1 1 right
6 Sheet 1 1 1 1 1 1 1 front (front-left)
1 Pillowcase 1 1 1 1 1 1 1 1 back
2 Towels 2 2 2 2 2 2 2 2 right
3 3 towel + strip 1 1 1 1 1 1 1 1 right
4 Pilowcase 1 1 1 1 1 1 1 1 front
5 towel + strip 1 1 1 1 1 1 1 1 front
6 Sheet 1 1 1 1 1 1 1 1 left (left-back)
1 Pillowcase 1 1 1 1 1 1 1 1 right
2 Towels 2 2 1 1 1 1 1 1 front
3 4 towel + strip 1 1 1 1 1 1 1 1 front
4 Pilowcase 1 1 1 1 1 1 1 left
5 towel + strip left
6 Sheet back
1 Pillowcase left
2 Towels front
3 towel + strip front
5 add on - -
4 Pilowcase right
5 towel + strip back
6 Toels adjust number here 4 3 6 5 4 2 5 6 spread on top
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Table ZA.10 — Vertical axis washing machines,
loading sequence for part A and part B of the cotton test load (5,50 kg — 4,75 kg)

part load A|lB|A[B|A|B|]A]|B
step group | partial test load mass kg 5,50 5,25 5,00 4,75 quadrant
1 Pillowcase 1 2 1 2 1 1 1 1 front
2 Towels 2 2 2 2 2 2 2 2 left
3 towel + strip 1 1 1 1 1 1 1 1 left
4 ! Pilowcase 1 1 1 1 1 1 1 1 back
5 towel + strip 1 1 1 1 1 1 1 1 back
6 Sheet 1 1 1 1 1 1 1 1 right
1 Pillowcase 1 1 1 1 1 1 1 1 left
2 Towels 1 1 1 1 1 1 1 1 back
3 towel + strip 1 1 1 1 1 1 1 1 back
4 2 Pilowcase 1 1 1 1 1 1 right
5 towel + strip right
6 Sheet 1 1 front (front-left)
1 Pillowcase 1 1 1 1 1 1 1 1 back
2 Towels 2 2 2 2 2 2 2 2 right
3 3 towel + strip 1 1 1 1 1 1 1 1 right
4 Pilowcase 1 1 1 1 1 1 1 1 front
5 towel + strip 1 1 front
6 Sheet 1 1 1 1 1 1 1 1 left (left-back)
1 Pillowcase 1 1 1 1 1 1 1 1 right
2 Towels 1 1 1 1 1 1 1 1 front
3 4 towel + strip 1 1 1 1 1 1 1 1 front
4 Pilowcase 1 1 1 1 left
5 towel + strip left
6 Sheet back
1 Pillowcase left
2 Towels front
3 5 add on tov.vel + strip front
4 Pilowcase right
5 towel + strip back
6 Toels adjust number here 4 3 6 5 4 2 5 6 spread on top
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Table ZA.11 — Vertical axis washing machines, loading sequence for part A and part B of the cotton

test load (4,50 kg — 3,75 kg)

Full document details: BS EN 60456:2016+A12:2023

part load A|lB|A|B|A[B]A]B
step group | partial test load mass kg 4,50 4,25 4,00 3,75 quadrant
1 Pillowcase 1 1 1 1 1 1 1 1 front
2 Towels 2 1 1 1 1 1 1 1 left
3 towel + strip 1 1 1 1 1 1 1 1 left
4 ! Pilowcase 1 1 1 1 1 1 1 1 back
5 towel + strip 1 1 back
6 Sheet 1 1 1 1 1 right
1 Pillowcase 1 1 1 1 1 1 1 1 left
2 Towels 1 1 1 1 1 1 1 1 back
3 9 towel + strip 1 1 1 1 1 1 1 1 back
4 Pilowcase 1 1 1 1 1 right
5 towel + strip right
6 Sheet front (front-left)
1 Pillowcase 1 1 1 1 1 1 1 1 back
2 Towels 2 1 1 1 1 1 1 1 right
3 3 towel + strip 1 1 1 1 1 1 1 1 right
4 Pilowcase 1 1 1 1 1 1 front
5 towel + strip front
6 Sheet 1 1 1 1 1 left (left-back)
1 Pillowcase 1 1 1 1 1 1 1 1 right
2 Towels 1 1 1 1 1 1 1 1 front
3 towel + strip 1 1 1 1 1 1 1 1 front
4 4 Pilowcase 1 left
5 towel + strip left
6 Sheet 1 1 1 back
1 Pillowcase left
2 Towels front
3 5 add on tov.vel + strip front
4 Pilowcase right
5 towel + strip back
6 Toels adjust number here 1 2 4 5 4 4 2 3 spread on top
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Table ZA.12 — Vertical axis washing machines, loading sequence for part A and part B of the cotton
test load (3,50 kg — 2,75 kg)

part load AlB|A|B|[A][B[A]B
step group | partial test load mass kg 3,50 3,25 3,00 2,75 quadrant
1 Pillowcase 1 1 1 1 1 1 1 1 front
2 Towels 1 1 1 1 1 1 1 1 left
3 1 towel + strip 1 1 1 1 1 1 1 1 left
4 Pilowcase 1 1 1 1 back
5 towel + strip back
6 Sheet 1 1 right
1 Pillowcase 1 1 1 1 1 1 1 1 left
2 Towels 1 1 1 1 1 1 1 1 back
3 5 towel + strip 1 1 back
4 Pilowcase right
5 towel + strip right
6 Sheet front (front-left)
1 Pillowcase 1 1 1 1 1 1 1 1 back
2 Towels 1 1 1 1 1 1 1 1 right
3 3 towel + strip 1 1 1 1 1 1 1 1 right
4 Pilowcase 1 1 front
5 towel + strip front
6 Sheet left (left-back)
1 Pillowcase 1 1 1 1 1 1 1 1 right
2 Towels 1 1 1 1 1 1 1 1 front
3 4 towel + strip 1 1 front
4 Pilowcase left
5 towel + strip left
6 Sheet 1 1 1 1 1 1 1 1 into or around the middle
1 Pillowcase left
2 Towels front
3 5 add on towel + strip front
4 Pilowcase right
5 towel + strip back
6 Toels adjust number here 4 3 5 4 5 4 2 2 spread on top

Full document details: BS EN 60456:2016+A12:2023
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Table ZA.13 — Vertical axis washing machines, loading sequence for part A and part B of the cotton
test load (2,50 kg — 1,75 kg)

part load AlB|A|B|[A][B|A]|B
step group | partial test load mass kg 2,50 2,25 2,00 1,75 quadrant

1 Pillowcase 1 1 front

2 Towels 1 1 left

3 towel + strip 1 1 left

4 ! Pilowcase 1 1 1 1 1 1 back

5 towel + strip 1 1 1 1 1 1 back

6 Sheet right

1 Pillowcase 1 1 1 1 left

2 Towels back

3 2 towel + strip back

4 Pilowcase right

5 towel + strip right

6 Sheet front (front-left)
1 Pillowcase 1 1 back

2 Towels 1 1 2 | 2 right

3 3 towel + strip 1 1 right

4 Pilowcase 1 1 1 1 1 1 front

5 towel + strip 1 1 1 1 1 1 front

6 Sheet left (left-back)
1 Pillowcase right

2 Towels front

3 4 towel + strip front

4 Pilowcase left

5 towel + strip left

6 Sheet 1 1 1 1 1 1 1 1 into or around the middle
1 Pillowcase left

2 Towels front

3 5 add on tov.vel + strip front

4 Pilowcase right

5 towel + strip 1 1 back

6 Toels adjust number here 4 |4 |3 |3 |5]|5|3]|2 spread on top

Full document details: BS EN 60456:2016+A12:2023
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Table ZA.14 — Vertical axis washing machines, loading sequence for part A and part B of the cotton

test load (1,50 kg — 0,50 kg)

part load AlB|A|B|A[B|A|B]A]B
step group partial test load mass kg 1,50 | 1,25 | 1,00 | 0,75 | 0,50 quadrant

1 Pillowcase 111111111 front

2 Towels left

3 1 towel + strip left

4 Pilowcase 1T (11111111711 back

5 towel + strip 1111111111111 back

6 Sheet right

1 Pillowcase left

2 Towels 11111 back

3 2 towel + strip back

4 Pilowcase right

5 towel + strip right

6 Sheet front (front-left)
1 Pillowcase back

2 Towels right

3 3 towel + strip right

4 Pilowcase 11111 front

5 towel + strip 111 front

6 Sheet left (left-back)
1 Pillowcase right

2 Towels 11111 front

3 4 towel + strip front

4 Pilowcase left

5 towel + strip left

6 Sheet 111 into or around the middle
1 Pillowcase left

2 Towels front

3 5 add on tov.vel + strip front

4 Pilowcase right

5 towel + strip back

6 Toels adjust number here 110213 |1(2]2|3|1]|1 spread on top

For tests with quarter load, the test washing machine shall be loaded in accordance with the requirements
of Annex H using a separate base load and the load composition shall be in accordance with Table 2. The
test load mass for quarter load shall be rounded to the nearest 0,50 kg. For rated capacities below 5,00 kg
the test load mass for quarter load shall be always 1,00 kg.

Table ZA.15 — Test load mass for quarter load

nominal load quarter load nominal load quarter load
mass mass mass mass

15,00 kg 4,00 kg 8,00 kg 2,00 kg
14,50 kg 3,50 kg 7,50 kg 2,00 kg
14,00 kg 3,50 kg 7,00 kg 2,00 kg
13,50 kg 3,50 kg 6,50 kg 1,50 kg
13,00 kg 3,50 kg 6,00 kg 1,50 kg
12,50 kg 3,00 kg 5,50 kg 1,50 kg
12,00 kg 3,00 kg 5,00 kg 1,50 kg

Full document details: BS EN 60456:2016+A12:2023
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nominal load quarter load nominal load quarter load
mass mass mass mass

11,50 kg 3,00 kg 4,50 kg 1,00 kg
11,00 kg 3,00 kg 4,00 kg 1,00 kg
10,50 kg 2,50 kg 3,50 kg 1,00 kg
10,00 kg 2,50 kg 3,00 kg 1,00 kg

9,50 kg 2,50 kg 2,50 kg 1,00 kg

9,00 kg 2,50 kg 2,00 kg 1,00 kg

8,50 kg 2,00 kg

ZA.4.3 Programme
Programme to be tested on the test washing machine:

The eco 40-60 programme shall be selected in accordance with the manufacturers’ instruction. Exactly the
same programme setting for the eco 40-60 programme shall be used for the tests with full load, half load
and quarter load.

The reference programme to be used on the reference machine shall be cotton 60 °C as defined on the
programme memory card labelled EN 60456:2011, IEC 60456:2010 ed.5 or higher supplied by the
manufacturer of the reference machine.

ZA.4.4 Order of tests for the test washing machine and the reference machine

This procedure applies to the test washing machine and the reference machine which shall be run in
parallel as explained below.

The following 10 test runs are required for the test washing machine:

— 3 test runs with treatment full;

— 4 test runs with treatment half;

— 3 test runs with treatment quarter.

For the reference machine 5 test runs cotton 60 °C (one test per day) with a 5,00 kg test load shall be
carried out.

For the test machine, each part of full load and half load, shall be used for 5 runs as follows:

Part A and part B shall be used twice for the eco 40-60 programme with half load as shown in Figure ZA.2.
Part A and part B together shall be used for 3 test runs with full load.

For the test machine, the quarter load, shall be used for 3 runs:

The detailed order of tests is as follows.

Day 1:

— Test run 1 : test washing machine with treatment half using part A
— Test run 2 : test washing machine with treatment half using part B

Test run 1 of the reference machine shall be carried out in parallel to test run 1 or test run 2 of the test
washing machine.

Day 2:

— Test run 3 : test washing machine with treatment half using part A
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— Test run 4 : test washing machine with treatment half using part B

Test run 2 of the reference machine shall be carried out in parallel to test run 3 or test run 4 of the test
washing machine.
Day 3:

— Test run 5 : test washing machine with treatment full
— Test run 6 : test washing machine with treatment quarter

Test run 3 of the reference machine shall be carried out in parallel to test run 5 or test run 6 of the test
washing machine.
Day 4:

— Test run 7 : test washing machine with treatment full
— Test run 8 : test washing machine with treatment quarter

Test run 4 of the reference machine shall be carried out in parallel to test run 7 or test run 8 of the test
washing machine.

Day &:

— Test run 9 : test washing machine with treatment full

— Test run 10 : test washing machine with treatment quarter

Test run 5 of the reference machine shall be carried out in parallel to test run 9 or test run 10 of the test
washing machine.

A schematic representation of the combined test series is set out in Figure ZA.2.
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eco 40 -60
Half load (A) - 50% load Ref hi
Day:1 |/ Test: 1 Parallel run to eterence machine
__ test 1 or2 Cotton 60°C; 5 kg load

Day:1 [/ Test: 1

eco 40 -60
Half load (B) — 50% load
Day:1 [ Test: 2

eco 40 -60
Half load (A)— 50% load
Day:2 / Test:3 Reference machine
— P?fa"e' il Cotton 60°C; 5 kg load
est 3ord

Day:2 [/ Test: 2

eco 40 -60 —
Half load (B)— 50% load
Day:2 |/ Test: 4

eco 40 -60

Full load — 100% load e Reference machine
Day:3 / Test:5 Cotton 60°C; 5 kg load

test 5 or6
Day:3 [/ Test: 3

eco 40 -60
Quarter load — 25% load
Day:3 [/ Test: 6

eco 40 -60

Da:tl.llrad;1mq?r:::. 7 — Reference machine
- . Parallel run to T
test 7 or 8 Cotton 60°C; 5 kg load
Day:4 [/ Test: 4
eco 40 -60
Quarter load — 25% load
Day: 4 |/ Test: 8
eco 40 -60

Full load — 100% load
Day:5 |/ Test:9 Reference machine
Parallel run o\ cotton 60°C; 5 kg load

Day:5 [/ Test: 5

test 9 or 10

eco 40 -60
Quarter load — 25% load
Day:5 |/ Test: 10

:I - Test washing machine — half load A |:| - Test washing machine — quarter load

I:l - Test washing machine — half load B :l - Reference machine — 5 kg load

- Test washing machine — full load

Figure ZA.2 — Test Series: load usage and order of tests
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The time between the end of the first test run and the start of the second test run on the same day shall be at
least 1 h but not more than 1 h and 20 min.

Care is required to ensure that half load part A and part B are not mixed up and no items are lost, gained or
exchanged between test runs or between base loads.

A test run shall be considered to be invalid if one or more of the following occurs:

— laboratory conditions fail to remain within the tolerances specified in this European Standard during the
test run;

— laboratory test equipment or recording systems fail during the test run;

— the reference machine operated in parallel fails to perform within the tolerances specified in this
European Standard;

— arelevant test procedure specified in this European Standard has not been followed correctly.

If an invalid test run occurs within a combined test series then the following rules shall be followed:

1) If an invalid test run occurs on the reference machine, then that reference machine run and all test
washing machine runs shall be repeated;

2) If one or both half load test runs carried out on the same day is invalid, then both test runs shall be
repeated in parallel with an additional run on the reference machine. If the first of two half load test
runs carried out on the same day is invalid, then the second half load test run of that day shall still be
carried out;

3) If a full load or quarter load test run is invalid, then only that test run shall be repeated in parallel with
an additional run on the reference machine.

4) If aninvalid test run is repeated, the repeat test run shall be carried out in the given sequence.

5) If a test run is interrupted before the rinsing process is finished, then the base load has to be washed
again in the selected programme without detergent;

6) The maximum number of repeat test runs carried out on the reference machine in a test series shall
be one. If more than one repeat test run is required on the reference machine due to invalid runs then
the test series for the test machines concerned shall be invalid. The maximum number of repeat test
runs within a combined test series carried out on the test washing machine with
a) treatment full is one or treatment half is two
and/or

b) treatment quarter is one

NOTE The maximum number of repeat test runs carried out on the reference machine in a test series can thus
only be one.

7) The reason for carrying out additional test runs shall be reported;

8) The results from any invalid test runs shall be eliminated completely from any subsequent evaluation.
This includes in the case of half loads all tests of the relevant day regardless which test run was
considered invalid on that day;

9) All test runs started shall be included when recording the age of the load.

A schematic representation of a combined test series is set out in Figure ZA.3.
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From LOAD COMPOSITION {Fgure 2)

1

Determiine and chack conditionad weight of full base load and quarter base load. Prepare parts A and B from

test series. Do not adjust number of tems dur ing atest series. Do not replace parts of the base load 1o adjus
average age during test series.

Tull base ipad and determine conditioned weghts of part A and B. Conditioned weights are vakd for the whole

-
| Stat combined test series, test run number i=1

1]

|

| Aliow load itemsto adjust to lab temperature before starting the test run. |

———————  Select treatment and test load (half (part A, B), full quarter) related (o test run MUMbES M

Correct items according to nitial AdjUSt rémaining mo sture
base load compostion content
+

ng

Maiss of
base load before test run
within limits?

MNumber of
lopd memscorrect?

st run trestment
half or full failed
on 3 previousday?

yes _ hatfor
i full

Attach sain test strips
to base load items

| o

Perform test run i

Test run treatment
quater failed
onapreviousday?

T I —]

Which
treatment?

COMBINED TEST SERES JWASH™

.
10 valid tést runs are requined for avald combined test series

Incresse recorded age of base load items according to their ussge
by adding the number of perfor med test runs (valid and invalid).

Figure ZA.3 — Combined test Series: process and decisions for load mass and age
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ZA.4.5 Measurements to determine the washing performance

As specified in 8.3.3, to assess washing performance, tristimulus Y reflectance measurements are carried out
on each of the individual soil types. Reflectance measurements are taken with not less than four layers of the
same washed soil type as backing for the piece being measured.

NOTE Z1 This requirement also applies to measurements made on stain test strips from half load tests and quarter
load tests where the number of strips may be less than four. In this case, stain test strips from other test runs having
similar reflectance shall be used to make up the four layers of backing.

ZA.4.6 Measurements to determine water extraction performance

The stain test strips are removed at the completion of the test programme as set out in 8.2.4. The mass of
the moist base load (of the complete load for test runs at rated capacity, of the base load at quarter of the
rated capacity or of part A or part B for test runs at half load) at the completion of the programme shall be
recorded.

ZA.4.7 Measurements to determine maximum spin speed

During the test, spin speed shall be recorded at intervals of 1 s or less. The maximum spin speed of each
cycle shall be determined during a period of 60 s when the highest spin speed values are reached. The
maximum spin speed shall be recorded as the lowest speed measured during this period.

If it is necessary to remove or modify any parts of the test washing machine in order to install a sensor for
the measurement of spin speed, then all such parts and modifications shall be replaced as far as possible in
their original position so that the installation does not significantly affect the performance of the test washing
machine in any way pertinent to the tests being carried out. The type, installation and accuracy of the
instrument used shall be reported.

ZA.4.8 Measurements to determine water consumption, energy consumption of the programme and
programme time

During these tests instrumentation for the measurement of water volume, water temperature and electrical
energy shall record the required parameters. Data for all parameters shall be recorded at least once per
second throughout the test using a data logger or computer. Measurements for water and energy
consumption of the test washing machine and the reference machine are commenced when the
programme is initiated (without any user programmed delay). They are stopped at the completion of the
programme.

ZA.4.9 Measurement to determine the rinsing effectiveness

Measurement to determine the rinsing effectiveness shall be in accordance with the requirements of
Annex ZF.

ZA.4.10 Measurement to determine the temperature inside the load

Measurement to determine the temperature inside the load shall be in accordance with the requirements of
Annex ZE.

ZA.5 Assessment of performance
ZA.5.1 General

This subclause sets out the additional requirements for the assessment of performance as defined in Clause 9
for the determination of the following parameters for a cotton load related to the combined test sequence for
the test washing machine:

— evaluation of data (see ZA.5.2);
— washing performance (see ZA.5.4);
— water extraction performance (see ZA.5.5);

— spin speed (see ZA.5.6);
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— water consumption (see ZA.5.7);

— programme time (see ZA.5.8);

— energy consumption of the programme (see ZA.5.9);

— calculation of the Energy Efficiency Index (EE/) (see ZA.5.10)

For the evaluation of washing performance the results from the test washing machine is compared to the

result from the reference machine which is operated in parallel.

Under no circumstances shall any data from an invalid test run in either the test washing machine or the
reference machine be used for evaluation. For detailed definition of invalid runs for the combined test
sequence refer to ZA.4.4.

ZA.5.2 Weighting factors

Weighting factors are used to calculate the weighted average value for the combined test series. The values
of the weighting factors depend on the rated capacity according to the following equations:

For test washing machines with a rated capacity lower than or equal to 3,00 kg:

A4=1
B=0
Cc=0

For test washing machines with a rated capacity greater than 3,00 kg:
A=-0,0391%xc +0,6918

B =-0,0109x ¢ +0,3582

C=1-(4+B)
where
¢ is the rated capacity;
A is the weighting factor for the full rated washing capacity and rounded to three decimal places;
B is the weighting factor for half of the rated washing capacity and rounded to three decimal places;
C is the weighting factor for a quarter of the rated washing capacity and rounded to three decimal

places.

ZA.5.3 Evaluation of data

Test data from a combined test series consisting of 3 treatments with 10 test runs in total shall be
evaluated. It is required that the results from test runs within one treatment are averaged to yield a single
test result per treatment. Where it is required, the results from each of the three treatments are averaged to
yield a single test result. This clause describes how the average value shall be calculated for each
performance parameter.

In addition to the evaluations described in the following subclauses, a statistical analysis shall be carried out.
This subclause describes the procedure for the statistical analysis.

a) The formulae in Clause 5 use the following abbreviations:
— 1/4 means treatment quarter;

— 1/2 means treatment half;
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— full means treatment full.

b) The average value per treatment x; shall be calculated as follows:

1 &
X =— X _ .
z n Z z,i

z =1
where

Xz is the value for each test run j of treatment z (z = full, 1/2, 1/4);

n; is the number of test runs for treatment z (z = full, 1/2, 1/4);.

c) The standard deviation per treatment s: shall be calculated as follows:

where

X, is the average value for treatment z (z = full, 1/2, 1/4);

Xzi is the value for each test run j of treatment z (z = full, 1/2, 1/4);
n; is the number of test runs for treatment z (z = full, 1/2, 1/4);

z s the treatment (z = full, 1/2, 1/4).

d) The weighted average x per treatment shall be calculated as follows:

)C=A><)cfu”-I—Bxxl/z-I—C><x1/1

ZA.5.4 Evaluation of washing performance

a) The average value for the sum of the reflectance values CZ per treatment shall be calculated as follows:

where
C.i is the sum of the average reflectance values (Y-values) for each test run, as calculated in 9.2 b);
z is the treatment (z = full, 1/2, 1/4);
n; is the number of test runs for treatment z (z = full, 1/2, 1/4);

i is the test run.

The Washing Efficiency Index Iw,; per treatment shall be calculated as follows and rounded to three decimal
places:
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where
C., s the average value for the sum of the reflectance values for treatment
z(z="full, 112, 1/4);

Crr is the average sum of the reflectance values for the reference machine out of all 5 test runs (as
calculated in 9.2 ¢));

z is the treatment (z = full, 1/2, 1/4).

b) The Washing Efficiency Index Iw for the combined test series shall be calculated as follows and
rounded to three decimal places:

Iw = min(lw,n, w,, lwz)

where

Iwsn is the average Washing Efficiency Index for treatment full;
Iw12 is the average Washing Efficiency Index for treatment half;

Iw,1a  is the average Washing Efficiency Index for treatment quarter.

ZA.5.5 Evaluation of water extraction performance

a) The remaining moisture content D for each test run with half load (part A or part B) shall be

Yo, part i
expressed in percent and calculated as follows:

D _ Mr,l/z,part,i _Mpart
Yo,part,i M
part
where
Mpart is the mass of the conditioned half load part (part = part A, part B) in g;

M 12pati i the mass of the half load part (part = part A, part B) at the end of the test run i (i=1, 2, 3,
4)in g.

b) The remaining moisture content D,; for each test run with full load and quarter load shall be
expressed in percent and calculated as follows and rounded to two decimal places:

M -M
el 2

r.z,0
Dzi —
’ M

V4

where

M, is the mass of the conditioned full load or the conditioned quarter load in g;

M, ,; is the mass of the full load or quarter load at the end of the test run i
(i=1,2,3)ing;

z is the treatment (z = full, 1/4).

c) The average value for the remaining moisture content D12 for the treatment half shall be expressed in
percent and calculated as follows and rounded to two decimal places:

1

v = 4 (Dl/z,part A +D

D

D 3+D

Y, part B,2 + Yo, part A, Y, part B4 )
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where

Dipzparti  is the remaining moisture content of test run i (i = 1, 2, 3, 4) with half load part (part = part
A, part B) in %;

d) The average value for the remaining moisture content DZ for treatment full and treatment quarter
shall be expressed in percent and calculated as follows and rounded to two decimal place:

1 &
Dz = n_zDz,i

z (=1

where

D,; is the remaining moisture content of test run i with full load or quarter load in %;
n; is the number of test runs for treatment z (z = full, 1/2, 1/4); ;

z is the treatment (z = full, 1/4).

e) The weighted average value for the remaining moisture content D for the combined test series shall
be expressed in percent, calculated as follows and rounded to one decimal place:

D:A-Dfull+B-D]/2+C-Dl/4

where

D14 is the average value for remaining moisture content for treatment quarter in %;
D12 is the average value for remaining moisture content for treatment half in %;

Dsy is the average value for remaining moisture content for treatment full in %.

A, B and C are the weighting factors as described in ZA.5.3.
ZA.5.6 Evaluation of maximum spin speed

a) The average value for the maximum spin speed S; per treatment shall be expressed in min~! which is
equivalent to rpm and calculated as follows and rounded to the nearest Integer:

S;i is the maximum spin speed of test run j for treatment z (z = full, 1/2,
1/4) in min~1;

z is the treatment (z = full, 1/2, 1/4);
n; is the number of test runs for treatment z (z = full, 1/2, 1/4);

i is the test run.

ZA.5.7 Evaluation of water consumption

a) The average value for the total water consumption V; per treatment shall be expressed in litres and
calculated as follows and rounded to one decimal place:
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where

V,i is the total water consumption for test run i for treatment z
(z="full, 1/2,1/4) in L;

z is the treatment (z = full, 1/2, 1/4);
n; is the number of test runs for treatment z (z = full, 1/2, 1/4);

i is the test run.

b) The weighted average value for the total water consumption V for the combined test series

shall be expressed in litres, calculated as follows and rounded to the nearest whole litre:

V=A4V

G + BV,

w TC-Vy,

where

Vi is the average water consumption for treatment full in L;

Virz  is the average water consumption for treatment half in L;

Vs is the average water consumption for treatment quarter in L.
ZA.5.8 Evaluation of programme time

a) The average value for the programme time t, per treatment shall be expressed in min and can be
expressed in the format h:mm and calculated as follows:

1 n
tz = _ztzJ
iz

where

t;i is the programme time for test run i for treatment z (z = full, 1/2, 1/4) in h:mm;
z is the treatment (z = full, 1/2, 1/4);
n; is the number of test runs for treatment z (z = full, 1/2, 1/4),
i isthe test run.
ZA.5.9 Evaluation of energy consumption of the programme

a) The total energy consumption of the programme for each test run is determined according to 9.5.4.

b) The average value for the total energy consumption WZ per treatment shall be expressed in kWh and

calculated as follows and rounded to three decimal places:
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where

W; s the total energy consumption for test run i for treatment z (z = full, 1/2, 1/4) in KWh;
z is the treatment (z = full, 1/2, 1/4);
n; is the number of test runs for treatment z (z = full, 1/2, 1/4);
i is the test run.
c) The weighted average value for the total energy consumption W for the combined test series shall be
expressed in kWh, calculated as follows and rounded to three decimal places:

W=4-W

g T BW, +CW,

where

Wi is the average energy consumption for treatment quarter in kWh;
Wiz is the average energy consumption for treatment half in kWh;

Whi s the average energy consumption for treatment full in kWh.

ZA.5.10 Calculation of the Energy Efficiency Index (EEI)

For the calculation of the Energy Efficiency Index EEI, the average total energy consumption W is compared
to its Standard Cycle Energy Consumption SCE..

a) The Standard Cycle Energy Consumption SCE; in kWh shall be calculated as follows and rounded to
three decimal places:

SCE, = -0,0025 - ¢2 +0,0846 - c +0,3920

where
c is the rated capacity as declared by the manufacturer for the eco 40-60 programme at full load.

b) The Energy Efficiency Index EE/ shall be calculated as follows and rounded to one decimal place:

EEI = . 100
SCE

where
/4 is the weighted average energy consumption as calculated in ZA.5.9 b) in kWh;
SCEc is the Standard Cycle Energy Consumption.

ZA.5.11 Calculation of the rinsing effectiveness

The maximum value for the rinsing effectiveness D, for the combined test series shall be expressed in
g/kg, calculated as follows and rounded to one decimal place:

Rmax = max(Run, Ry, R%)
where

R is the average value for rinsing effectiveness for treatment full in g/kg;
Ri, is the average value for rinsing effectiveness for treatment half in g/kg;

R4 is the average value for rinsing effectiveness for treatment quarter in g/kg.
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ZA.6 Data to be reported

This subclause presents the data to be reported for the test washing machine. The data to be reported for
the reference machine is the same as shown in Annex S.

The layout of the following tables is only a recommendation.
Title: “Test Report to EN 60458” (state edition and year used)
ZA.6.1 Data for test washing machine

Table ZA.15 — Data for test washing machine

Brand: Model:

Country of manufacture (if indicated):

Product number code: Serial number:

Source of machine: Internal heater (yes/no):
Appliance dimension declared: Appliance dimension measured:
Rated capacity cotton:

Drum volume declared: Drum volume measured: (if required)
Washer axis (see 3.1.7, 3.1.8 and H.3.1): Washer loading (top/front):
Water connections (hot, cold, hot and cold): Rated input power:

Rated voltage: Test voltage:

Rated frequency: Test frequency:

Additional information:

ZA.6.2 Data, parameters and results for the test series

Table ZA.16, Table ZA.17 and Table ZA.18 shall be reported for a test series used to determine the
performance of a test washing machine when applying the combined test procedure using a cotton base
load. Table S.2a and Table S.2b shall be used for the reference machine. Following parameters of
Table S.2a are not considered relevant for reference machine:

— Mass of titration sample of tap water

— Total amount of HCI 0,1N for tap water

— Mass of titration sample of extracted water
— Total amount of HCI 0,1N for extracted water

Following data of Table S.2b are not considered relevant for reference machine:

— Off mode power
— Left on mode power

— Rinsing Index
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Table ZA.17 — Data, parameters and results for the low power mode measurements

Laboratory

Checked / approved by

Machine identification

Internal test identifier

Programme and options

selected
Symbol Symbol Noted (n) Reported
(refer to as given in Unit Measured (m) |precision|Result
3.2) regulation Calculated (calc)| (note 1)
General
Date of test run - - yyyy.mm.dd n -
Is off mode available? - - - n Yes/No
Is standby mode available? - - - n Yes/No

If standby mode is available,
does it include the display of - - - n Yes/No
information or status?

Is delay start available? - - - n Yes/No

If delay start is available, is
delay start possible for more - - - n Yes/No
than 24h?

Is network connection(s)

available? - - - n Yes/No

If network connection(s) is
available, is activation and
deactivation of the network
connection(s) possible?

- - - n Yes/No

If network connection(s) is
available, is network
connection(s) deactivated by
default?

- - - n Yes/No

Is the machine automatically
switching to off mode or - - - n Yes/No
standby-mode within 15 min?

Measurements
Power consumption in ‘off mode’
(if applicable) Pom Po w m 0,01
Power consumption in ‘standby
mode’ (if applicable) Pam Pem w m 0.01
Description of appliance
interaction(s) and optional
programme run(s)
- If delay start is available, power Pys Py W m 0,01

consumption in ‘delay start’

Power consumption in ‘standby
mode’ in condition of network Pns Psm w m 0,01
standby (if applicable)
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Description of delay start setting
and selected programme
NOTE 1 The figures for reported precision specify the rounding and reporting of values. As an example, a reported
precision of 0,001 means that the result shall be reported rounded to 3 decimal places.
Table ZA.18 — Performance results of the test washing machine
Laboratory
Checked / approved by
Machine identification
Internal test identifier
Programme and options selected eco 40-60
‘End of programme’ indication (refer to
3.1.24)
(?(;‘r:? t?)I ass én\::r? Iin Unit E;%?ggg Average Stapdgrd
3.2) regulation B9 el
note 1)
Rated capacity at 0,5 kg intervals c c kg 0,1
Weighting factor for treatment full A A - 0,001
Weighting factor for treatment half B B - 0,001
Weighting factor for treatment quarter C C - 0,001
Energy consumption of treatment full W Ew,tun kWh 0,001
Energy consumption of treatment half W2 Ew,12 kWh 0,001
Energy consumption of treatment quarter Wiia Ew,14 kWh 0,001
Weighted energy consumption w Ew kWh 0,001
Standard energy consumption SCE: SCEw kWh 0,001
Energy Efficiency Index EEI EElw - 0,1
Water consumption of treatment full Viun Ww,tun L 0,1
Water consumption of treatment half Ve Ww, 12 L 0,1
Water consumption of treatment quarter Vi Ww, 114 L 0,1
Weighted water consumption v Ww L 1
Washing efficiency index of treatment full Iw,fun lw - 0,001
Washing efficiency index of treatment half Iw, 12 lw - 0,001
Washing efficiency index of treatment quarter | /w14 lw - 0,001
:/(\e/:tsi;?rgieesfﬁciency index for the combined Iw ) ) 0.001
Rinsing effectiveness of treatment full R Ir g/kg 0,1
Rinsing effectiveness of treatment half R Ir a/kg 0,1
Rinsing effectiveness of treatment quarter R Ir a/kg 0,1
S;r:ls:;g effectiveness for the combined test R ) g/kg 0.1
Programme duration of treatment full trun tw h:mm X: XX
Programme duration of treatment half ti tw h:mm X: XX
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Programme duration of treatment quarter t/a tw h:mm X: XX
Temperature reached for minimum 5 min P T oC 1
inside the load of treatment full ful

Temperature reached for minimum 5 min 9 T c 1
inside the load of treatment half 2

Temperature reached for minimum 5 min 9 T c 1
inside the load of treatment quarter b

Spin speed in the spinning phase of

treatment full St S em 1
Spin speed in the spinning phase of

treatment half S S em L
Spin speed in the spinning phase of

treatment quarter Stia S pm 1
Eltilrnalnlng moisture content of treatment Dur D % 0,01
Remaining moisture content of treatment D1 D1 % 0,01
half

Remaining moisture content of treatment Dia Dia % 0,01
quarter

Weighted remaining moisture content D D % 0,1
Airborne acoustical noise emissions during the ) ) dB(A) re 1
spinning phase 1pW

NOTE 1 The figures for reported precision specify the rounding and reporting of values. As an example, a
reported precision of 0,001 means that the result shall be reported rounded to 3 decimal places.

ZA.6.3 Additional information to be reported
The number of items included in part A and part B of the base load shall be reported.

The age distribution of the base loads shall be reported for both the test washing machine and the
reference machine according to S.3.

Materials used for the test series shall be reported for both the test washing machine and the reference
machine according to S.4.

Standard Equipment used for the test series shall be reported for both the test washing machine and the
reference machine according to S.5.

Following data of Table S.5 are not considered relevant:

— pH-meter

— Titration equipment
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Annex ZB
(normative)

Multi-Drum Washing Machines

ZB.1 Rated capacity for multi-drum washing machines

Where neither the combined rated capacity nor the individual drums rated capacity information is available,
the test load shall be determined according to Annex N for each individual drum.

Where information of the combined rated capacity is available, but no information of individual drums rated
capacity is available, the detergent dose shall be calculated according the combined rated capacity and
split based on the ratio of drum volumes determined according Annex N.

ZB.2 Tests for performance
ZB.2.1 General

A multi-drum washing machine may have drums, that can be operated separately in the eco 40-60
programme and/or drums that can be operated only in multi-drum mode in the eco 40-60 programme.

All drums, that can be operated separately in the eco 40-60 programme are tested and assessed separately.

All drums, that can only be operated in multi-drum mode in the eco 40-60 programme are tested together in
the multi-drum mode. For these drums, all requirements of this annex shall be applied.

The assessment of washing performance, water extraction performance and rinsing performance of a multi-
drum washing machine shall be done for each drum separately using the simultaneous programme.

The assessment of combined programme time, combined energy and combined water consumption shall be
done from the initiation of the simultaneous programme for two or more drums until the end of the
simultaneous programme.

ZB.2.2 Test procedure for performance tests

ZB.2.2.1 preparation of the test multi-drum washing machine after installation

For multi-drum washing machines each individual drum shall be prepared according to 6.2.1.2.
ZB.2.2.2 Test load and loading

The base load (refer to 5.3.2) and nominal test load mass shall be selected for each test series and for
each drum individually.

A specific base load shall be dedicated to each individual drum for all test runs in a test series

Each drum of the test washing machine and the reference machine shall be loaded in accordance with the
requirements of Annex H.

ZB.2.2.3 Test procedure

Within 10 min after the completion of the programme at an individual drum, remove the test load. Then
remove the stain test strips. For the evaluation of washing performance, water extraction performance and
rinse performance, each drum shall be tested according to the requirements of 8.3, 8.4 and 8.5, and the
values for each drum should be recorded separately.

ZB.2.2.4 Test series

The complete test run shall be considered invalid if the run of at least one working drum is invalid. It is
permitted to conduct a sixth test run according to specifications in 8.2.5.

ZB.3 Assessment of performance of a multi-drum washing machine
ZB.3.1 General
All assessment shall be done for each drum individually

The principle for performance evaluation is to measure the parameters for each drum (to ensure compliance
with minimum performance requirements if any) and then combine the individual ratings to_give an overall
appliance performance rating. This will be detailed in each relevant part of this section. ocuments
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ZB.3.2 Evaluation of washing performance
The wash performance is evaluated and reported for each drum.

ZB.3.3 Evaluation of water extraction performance
Water extraction performance is evaluated for each drum individually and then a load size weighted average
shall be calculated for the complete appliance at the combined rated capacity.

ZB.3.4 Evaluation of rinsing effectiveness

Rinsing effectiveness is evaluated for each drum individually.

ZB.3.5 Evaluation of water and energy consumption and programme time
ZB.3.5.1 General

The combined water and energy consumption and combined programme time shall be evaluated using the
measurements determined in 8.6.

ZB.3.5.2 Water volumes

Combined water consumption for the simultaneous program shall be expressed in litres, and rounded to the
nearest 0,1 1. Separate volumes for hot and cold water shall be reported, where applicable. Total water
consumption shall be reported rounded to the nearest whole litre.

ZB.3.5.3 Combined programme time

Combined programme time is determined by selecting the maximum programme time of all drums running
simultaneously for each run within a treatment followed by calculating the average combined programme
time of all runs within a treatment. Combined programme time is rounded to the nearest minute.

ZB.3.5.4 Combined Energy consumption

The combined energy consumed over a simultaneous programme is the sum of the electrical energy plus
any cold water correction plus the energy embodied in any hot water.
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