SVENSK STANDARD  SS-EN 60456

SVENSK Faststalld Utgava Sida Ansvarig kommitté
ELSTANDARD 2016-06-29 5 1(1+217) SEK TK 59

© Copyright SEK. Reproduction in any form without permission is prohibited.

Tvattmaskiner for hushallsbruk —

Funktionsprovning

Clothes washing machines for household use —
Methods for measuring the performance

Som svensk standard géller europastandarden EN 60456:2016. Den svenska standarden innehaller den
officiella engelska sprakversionen av EN 60456:2016.

Nationellt férord
Europastandarden EN 60456:2016
bestar av:

— europastandardens ikraftsattningsdokument, utarbetat inom CENELEC

— |EC 60456, Fifth edition, 2010 - Clothes washing machines for household use -
Methods for measuring the performance

utarbetad inom International Electrotechnical Commission, IEC.

Tidigare faststalld svensk standard SS-EN 60456, utgva 4, 2011, géller ej fr o m 2018-12-14.

ICS 97.060.00

Denna standard &r faststalld av SEK Svensk Elstandard,

som ocksa kan lamna upplysningar om sakinnehallet i standarden.
Postadress: Box 1284, 164 29 KISTA

Telefon: 08 - 444 14 00.

E-post: sek@elstandard.se. Internet: www.elstandard.se




Standarder underldttar utvecklingen och héjer elscikerheten

Det finns manga fordelar med att ha gemensamma tekniska regler
for bl a matning, sakerhet och provning och for utférande, skétsel och
dokumentation av elprodukter och elanldggningar.

Genom att utforma sddana standarder blir sdkerhetsfordringar tydliga
och utvecklingskostnaderna rimliga samtidigt som marknadens acceptans
for produkten eller tjansten okar.

Maénga standarder inom elomradet beskriver tekniska [6sningar och
metoder som astadkommer den elsakerhet som féreskrivs av svenska
myndigheter och av EU.

SEK dir Sveriges rost i standardiseringsarbetet inom elomrddet

SEK Svensk Elstandard svarar for standardiseringen inom elomradet i
Sverige och samordnar svensk medverkan i internationell och europeisk
standardisering. SEK dr en ideell organisation med frivilligt deltagande fran
svenska myndigheter, foretag och organisationer som vill medverka till och
paverka utformningen av tekniska regler inom elektrotekniken.

SEK samordnar svenska intressenters medverkan i SEKs tekniska
kommittéer och stodjer svenska experters medverkan i internationella
och europeiska projekt.

Stora delar av arbetet sker internationellt

Utformningen av standarder sker i allt vasentligt i internationellt och
europeiskt samarbete. SEK &dr svensk nationalkommitté av International
Electrotechnical Commission (IEC) och Comité Européen de Normalisation
Electrotechnique (CENELEC).

Standardiseringsarbetet inom SEK &r organiserat i referensgrupper
bestdende av ett antal tekniska kommittéer som speglar hur arbetet inom
IEC och CENELEC &r organiserat.

Arbetet i de tekniska kommittéerna dr 6ppet for alla svenska
organisationer, foretag, institutioner, myndigheter och statliga verk. Den
arliga avgiften for deltagandet och intékter fran forsaljning finansierar SEKs
standardiseringsverksamhet och medlemsavgift till IEC och CENELEC.

Var med och pdverkal

Den som deltar i SEKs tekniska kommittéarbete har méjlighet att
paverka framtida standarder och far tidig tillgang till information och
dokumentation om utvecklingen inom sitt teknikomrade. Arbetet och
kontakterna med kollegor, kunder och konkurrenter kan gynnsamt
paverka enskilda foretags affarsutveckling och bidrar till deltagarnas egen
kompetensutveckling.

Du som vill dra nytta av dessa mojligheter ar valkommen att kontakta
SEKs kansli for mer information.

SEK Svensk Elstandard
Box 1284
164 29 Kista
Tel 08-444 14 00
www.elstandard.se



EUROPEAN STANDARD EN 60456
NORME EUROPEENNE
EUROPAISCHE NORM April 2016

ICS 97.060 Supersedes EN 60456:2011

English Version

Clothes washing machines for household use - Methods for
measuring the performance
(IEC 60456:2010 , modified)

Machines a laver le linge pour usage domestique - Waschmaschinen fur den Hausgebrauch - Verfahren zur
Méthodes de mesure de I'aptitude a la fonction Messung der Gebrauchseigenschaften
(IEC 60456:2010 , modifiée) (IEC 60456:2010 , modifiziert)

This European Standard was approved by CENELEC on 2015-12-14. CENELEC members are bound to comply with the CEN/CENELEC
Internal Regulations which stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on application to the CEN-CENELEC
Management Centre or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CENELEC member into its own language and notified to the CEN-CENELEC Management Centre has the
same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Croatia, Cyprus, the Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia,
Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland,
Turkey and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee fiir Elektrotechnische Normung

CEN-CENELEC Management Centre: Avenue Marnix 17, B-1000 Brussels

© 2016 CENELEC All rights of exploitation in any form and by any means reserved worldwide for CENELEC Members.

Ref. No. EN 60456:2016 E

SEK Svensk Elstandard



EN 60456:2016 -2 -

Contents
AT o] oT=T: Ta I o] €=1T o] {o H PP 6
2 NOIMALIVE FEIEIEINCES ..t 7
3 Terms, definitions and SYMDOIS .......ooiii 7
3.1 Terms and definitioNS . ... 7
3.2 SYMOIS o 9
5 Test conditions, materials, equipment and instrumentation ..............coooiiiiiii 15
5.2 AMDBIENT CONAITIONS ..ot e 15
5.2.1  El€CHICItY SUPPIY conieiiiii i e 15
5.2.2 WAl SUPPIY coniiiii i 15
5.4.2 Reference machine. ... ... 15
5.5 InStrumentation @nd @CCUFACY .. ..uiuuiuuiie it ieie e e e e e e e e e e e et e e e e eneeeas 16
B5.5.2  INSITUMENTS L.ttt ettt e ens 16
5.5.3  MEBASUIEMEBNES ..ottt e 17
6 Preparation fOr tESHING ... . e 17
6.2 Test washing machine and reference machine preparation...............ccoocevvviiennnn. 17
TR T B 1= 1 (=T o =] o1 PP TRPPR 18
L S 1= (o T- T PP 18
Performance measurements — general reqUIremMeENtS .......coeuviviniieieiiei e eneean 19
BIN=TSY €3 o G o =1 (0T 1 1= Un o7 = 20
Bl GBNEIAL e e 20
8.2 Test procedure for performancCe teStS ..o i 20
8.4 Measurements to determine water extraction performance ............cc.ccooiiiiininns. 21
8.5 Measurements to determine rinsing performance ...........ccoocovviiiiiei i, 21
8.6 Measurements to determine water and energy consumption and programme
L] .= PP 21
9  Assessment Of PErfOrmManCe ... 22
0.1 GBNEIAL e e 22
9.2 Evaluation of washing performance ...........oooviiiiii e 22
9.3 Evaluation of water extraction performance .............cooiiiiiiiiiiii 22
9.4 Evaluation of rinsSing performancCe ... 22
9.5 Evaluation of water and energy consumption and programme time........................ 22
11 Data to D rEPOITEA ...eeeeieii e e e e 22
Annex A (normative) Specification of stain test strips with standardized soiling.................... 23
Annex D (normative) Reference machine specification..........ccccovviviiiiiiiii i 24
Annex G (normative) The bone-dry method of conditioning ..........c.coovviiiiiici i, 25
Annex H (normative) Folding and loading the test load ..........cccooiiiiiiiiii e 26
Annex | (normative) Calculation of weighted average age of the cotton base load................ 27
Annex L (informative) Measurement of energy consumption in low power modes of
WaASHING MACNINES ..o e e e e 28
Annex M (informative) Testing procedure for manual washing machines....................o. 28
Annex N (informative) Procedure to determine test load size where rated capacity is
(aTo ) Ao [T o] F= T =Y o PP 28
Annex O (informative) Additional evaluation of washing performance............cccccooevvieneennne. 29
Annex S (normative) Test report — data to be reported........cccovvviiiiiiii i 30

Annex ZA (normative) Test procedure for a combined test sequence of cotton 40 °C
and cotton 60 °C with full load and partial 10ad ..o 31

SEK Svensk Elstandard



-3- EN 60456:2016

Annex ZB (normative) Tolerances and control proCedUIes ......coovvuviiiiiiiiieeiii i, 69

Annex ZC (normative) Normative references to international publications with their
corresponding European publiCationS ... ..o 70

Annex ZZA (informative) Relationship between this European Standard and the
energy labelling re-quirements of Commission Delegated Regulation (EU) No
1061/2010 aimed t0 D8 COVEIEA ... .oun it 72

Annex ZZB (informative) Relationship between this European Standard and the
ecodesign requirements of Commission Regulation (EU) No 1015/2010 aimed to
DB COVBIE .ot 74

27 o] N TeTo ] =1 o1 V2R 76

SEK Svensk Elstandard



EN 60456:2016 -4 -

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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Annex ZC
(normative)

Normative references to international publications
with their corresponding European publications

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 amend-
ments) applies.

NOTE 1 When an International Publication has been modified by common maodifications, indicated by (mod), the relevant
EN/HD applies.

NOTE 2 Up-to-date information on the latest versions of the European Standards listed in this annex is available here:
www.cenelec.eu

Publication Year Title EN/HD Year

IEC 60335-2-7 - Household and similar electrical EN 60335-2-7 -
appliances — Safety — Part 2-7:
Particular requirements for wash-
ing machines

IEC 60704-2-4 2011 Household and similar electrical EN 60704-2-4 2012
(mod) appliances — Test code for the de-

termination of airborne acoustical

noise — Part 2-4: Particular re-

guirements for washing machines

and spin extractors

IEC 60734 - Household electrical appliances — EN 60734 -
Performance — Hard water for test-
ing

IEC 62053-21 - Electricity metering equipment EN 62053-21 -

(a.c.) — Particular requirements —
Part 21: Static meters for active
energy (classes 1 and 2)

IEC 62301 - Electrical and electronic household EN 50564 -
and office equipment - Measure-
ment of low power consumption

IEC Guide 109 - Environmental aspects — Inclusion - -
in electrotechnical product stand-
ards

ISO 31-0 1992 1) Quantities and units — - -
Part 0: General principles

ISO 2060 - Textiles — Yarn from packages — EN ISO 2060 -

Determination of linear density
(mass per unit length) by the skein

method

ISO 2061 - Textiles — Determination of twist in EN ISO 2061 -
yarns — Direct counting method

ISO 7211-2 - Textiles — Woven fabrics — Con- - -

struction — Methods of analysis —
Part 2: Determination of number of
threads per unit length

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

1) Superseded by ISO 80000-1:2009, Quantities and units - Part 1: General.
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ISO 80000-1 2009 Quantities and units — EN ISO 80000-1 2013
Part 1: General

SEK Svensk Elstandard



-2 - 60456 © IEC:2010(E)

CONTENTS

FOREW O R DD ...t e e e e e 7
Yoo oL TP PP 9
NOIMALIVE TR EIEINMCES ottt e e et e et et et et et e enaes 9
Terms, definitions and SYmMDbDOIS ... 10
3.1 Terms and definitioNS ... 10
i SYMIDOIS Lo 13
3.2.1 Symbols relating to Subclause 9.2 — washing performance........................ 13

3.2.2 Symbols relating to Sublause 9.3 — water extraction (spinning) ................. 14

3.2.3 Symbols relating to Subclause 9.4 —rinsing performance...........c...cc..c...... 14

3.2.4 Symbols relating to Subclause 9.5 — energy, water and time ..................... 14

3.2.5 Symbols relating to Clause 10 — wool shrinkage ............ccooveviiiiiiiineennn, 14

3.2.6  Symbols relating to ANNEX G ... 15

3.2.7 Symbols relating to ANNEX | ... 15

3.2.8 Symbols relating to ANNEX L ..o 15

ST o [ U T =] 0 1=T 0L PP 15
R 7= o 1= - | N 15
4.2 RALEA CAPACITY vttt 16
N I 1T o 1= ¢ F] o = S PPN 16
Test conditions, materials, equipment and instrumentation ..............coocoviiiiiiiinnenn, 17
S R © 1= 1= - | PPN 17
5.2 AMDIENt CONAITIONS Lo i 17
5.2.1  El€CHICItY SUPPIY coniniiiii i e 17

B.2.2 WA B SUPPIY e e 17

5.2.3 Ambient temperature and humidity .........coooviiiiiii i 18

B5.3 TSt MAtEIIAlS ..o 19
B3 L GBNEIAl it 19

5.3.2  BaASE l08AS vttt 19

5.3.3  SHAIN 1B StIIPS wuieniii ittt 19

5.3.4 Wool shrinkage SPECIMENS ... ..iiii e 20

oIRGB =] (o [ o1 £ T TP RPN 20

LS o 111 4= | 20
Lt R 1= o = - | P 20

5.4.2 Reference MacChine.........ooiiiiiiii 21

5.4.3  SPECIIOPNOTOM LT . e ittt 21

5.4.4 Equipment for conditioning the base load ..........cccocooiiiiiiiii 22

5.4.5  Standard @XtraClOr . ...c.u i i 22

5.4.6 Iron for preparation of stain test strips after washing ............cc.ccoceiiiiinnn. 23

5.4.7  TItration @qUIPMENT. ...t 23

5.4.8  Other EQUIPMENT . e e 23

5.5 InStrumentation @nd @CCUIACY .. ...cu ittt ittt e e e eaas 24
LT T R 1= o = - | PSP 24

DD, 2 IS UM NS ot e 24

5. .8 MBaASUI M NS .ottt 25
Preparation fOr 1ESHING .oou it 25
L R © 1= s 1= - | PP 25
6.2 Test washing machine and reference machine preparation...............ccoocoiiiiiinn. 25

SEK Svensk Elstandard



60456 © IEC:2010(E) -3-

6.2.1 Testwashing machine ... 25
6.2.2 Reference MaChine. ... ..ot 26
L T I 1= (= o = o 26
B.3.1  GONEIAL et 26
G 7 B 1= (=Y o =Y g ) o o 1= 27
6.3.3  MiXiNG AeEEIGENT....e e 27
6.3.4 Detergent PlaCemeNt ...t 27
B.4 T ST 0AAS .t e 28
B.4.1 GONEIAL ettt 28
6.4.2 Pre-treatment of new base load items prior to US€ ........covvvvivviieeiiiiinnnnnnn. 30
6.4.3 Requirements regarding the age of base load items ............c.ooeiiiinn. 30
6.4.4 Normalization of base load items before a new test series...........c.coceunenn. 31
6.4.5 Conditioning of base load items before a new test series...........ccocoeeeneennen. 32
6.4.6 Testload COMPOSITION. ... ..ot 33

6.4.7 Addition of stain test strips or wool shrinkage specimens to the base
1 7= Lo P 36
7 Performance measurements — general reqUIremMents ... ..o 37
TeSES fOr PEITOIMANCE ..ot e et eae e 38
S R © 1= s 1= - | PPN 38
8.2 Test procedure for performance teStS ... 38
8.2.1 Test conditions, materials and preparation for testing...........ccoeceeveviiiinnnnns 38
8.2.2 Testload and l0ading ......c.ovuiiiiiiiie 39
8.2.3 PrOgIAIMIMIE et e eaas 39
S T S I 1= o o Y=o 11 39
S T2 T I 1S ] = 1= PPN 40
8.3 Measurements to determine washing performance ............cocovviiiiiiii i, 42
8.3 L GBNEIAl it e 42
8.3.2 Removal and drying of stain test StripS .....coiiiiiiii 42
8.3.3 Assessment of Stain teSt StHPS .ovvei it 42
8.4 Measurements to determine water extraction performance ............ccoocooiiiiininn.. 43
St R 1= o = - | P 43
8.4.2 Washing MaChiNesS ... e 43
8.4.3  SPIN EXIFACTOIS «.uiiiit ittt 43
8.5 Measurements to determine rinsing PerformMancCe ........coccoeiiiiiiiiiiiiiii e 44
B.5.1  GBNEIAL it e 44
8.5.2 Spin extraction and sampling......cccoveiiiiiiii 44
8.5.3  AlKalinity MeasSUrEmMENTS .. ...t e 45

8.6 Measurements to determine water and energy consumption and programme
L] .= 46
S T R © 1= o = - | PP 46
B.6.2  PrOCEUUI. e et 46
9 AssessmeNnt Of PEIfOIMANCE ... i e 47
0.1 GBNEIAL it e 47
9.2 Evaluation of washing performancCe .........ccoveii i 47
9.3 Evaluation of water extraction performance ...........coooviiiiiiii 49
9.4 Evaluation of rinSing PerfOrmManCe .......oiuiiii i 50
0.4, GBNEIAL it e 50
9.4.2  CalCUIALIONS .t 50
9.4.3  EVAIUALION oot 50

SEK Svensk Elstandard



_4_ 60456 © IEC:2010(E)

9.5 Evaluation of water and energy consumption and programme time........................ 51
1S5 T R 1= o =T - | P 51
9.5.2  WaALEI VOIUMES ..ot eens 51
9.5.83  Programme time ...........oooiiiiiiiiii 51
9.5.4  ENErgy CONSUMPLION ..iuuitit it ieee et e e e e e e e e e e et e e e e e e eneens 51
10 Shrinkage during the wool wash programme...........cooiiiiiiiii e 53
O R T = o =T - | PP 53
OB @ 17T o VT PP 53
L0.2.1 GNEIAL et 53
10.2.2 Determination of reference shrinkage ............cooiiiiiiiii 53
O T = oY= U1 = P 53
10.3.1 Preparation of wool shrinkage Specimens.........cccccevviviviiiiiiin e 53
10.3.2 WOO! Programme ST .....euie it 55
10.3.3 EVAIUALION oot 56
11 Data to D rEPOITEA ...cuieit i et 57
Annex A (normative) Specification of stain test strips with standardized soiling.................... 58
Annex B (normative) Reference detergent A% ... 62
Annex C (normative) Specifications for base loads ..., 64
Annex D (normative) Reference machine specification.............oooiiiiiiiiiii, 67
Annex E (normative) Reference machine programme definitions.............coocovviviiii i, 72
Annex F (informative) Reference programmes and examples of comparable washing
0= Ul a1 =T oL oY 1= UaLa = P 75
Annex G (normative) The bone-dry method of conditioning ............ccoooviiiiiiii, 76
Annex H (normative) Folding and loading the testload ...........coooiiiiiii 78
Annex | (normative) Calculation of weighted average age of the cotton base load................ 95
Annex J (normative) Loading a large standard extractor (rinsing performance) .................... 97
Annex K (informative) Laboratory internal testing guide ............cocoiiiiiiiii 101
Annex L (normative) Measurement of energy consumption in low power modes of
WASHING MACKHINES ..o e ettt e e e e e enas 106
Annex M (normative) Testing procedure for manual washing machines..............c.cceceeenn. 109
Annex N (normative) Procedure to determine test load size where rated capacity is
(g To ] e [T o] F= T - o IR PSP 111
Annex O (informative) Additional evaluation of washing performance.............cc.coooiiieennnn. 113
Annex P (informative) Testing deviations to reduce costs and their limitations ................... 118
Annex Q (informative) Uncertainty of measurements in IEC 60456 ............ccoecveeivevinnennnnnns 124
Annex R (informative) Environmental aspects of washing machine use determined in
L O 5T 02 PP 127
Annex S (normative) Test report — data to be reported........ocovveiiiiiiiii 130
Annex T (normative) Wool shrinkage SPeCIimeNns .........c.viiiiiii i 138
Annex U (informative) Sources of materials and supplieS........ccovieiiiiiiiiiiii e 139
B O gAY e e 140
Figure 1 — Load item preparation prior t0 a teSt SErieS .....vviiiiiiiii e 29
Figure 2 — Load composition and age reqUIrEMENES .......ouuviriiiiiiiiiei e eee e 30
Figure 3 — Attached teSt St .ou it e 37
Figure 4 — Test series: process and decisions for load mass and age .............ccocveiiieiiinenn. 41

SEK Svensk Elstandard



60456 © IEC:2010(E) -5-

Figure 5 — Positions for measuring soiled teSt PIECES .....ccii i, 43
Figure 6 — Wool shrinkage SpPeCimen, UNCUL.........iiuiiiiei e ee e e e e e e e e e e e e e 54
Figure 7 — Wool shrinkage specimen, fraying the edges and V-CUtS...........ccoeeiviiiiiniineennn, 54
Figure 8 — Wool shrinkage Specimen, MarksS ........oouiiiiiiiii e 55
Figure H.1 — Folding towel with a stain test strip attached...............cooooi, 78
Figure H.2 — Folding towel without a stain test strip attached.............c..cocoiiiiiiiin e, 79
Figure H.3 — FOIAING PIHIOWCASES ....cuiiiii i e e e e 79
Figure H.4 — Folding bed Sheets ... ... 79
Figure H.5 — Folding pillowcases with a stain test strip attached .................cocoii, 80
Figure H.6 — Folding pillowcases without a stain test strip attached ................cocooviiiinnn. 80
Figure H.7 — FOIAING ShirtS . ..o e e e e 81
Figure H.8 — lllustration of horizontal axis washing machine ................coii . 81
Figure H.9 — lllustration of vertical axis washing machine ..., 82
Figure H.10 — Horizontal axis washing machine: placement of items in the drum .................. 83
Figure H.11 — Vertical axis washing machine: placement of items in the drum ...................... 83
Figure H.12 — Horizontal axis washing machine: illustration of alternating orientation ........... 85
Figure H.13 — Placement of 2 towels with strips in one layer for load sizes larger than

L0 o 87
Figure H.14 — Vertical axis washing machines, four quadrants (plan view) ..............ccocceeenne. 90
Figure 1.1 — Example for the exchange of load items for a 5 kg cotton load .......................... 96
Figure J.1 — Example of a large standard eXtracCtor ..........ccocoiiiiiiiiiiiiii e, 97
Figure J.2 — View from the top: loading the large standard extractor .................coovveeieeennnnnn. 97
Figure J.3 — Areas for 0ading . ....ocu i e 98
Figure J.4 — FOlding Of I1emM S ..o e e e e e 98
Figure J.5 — 3 areas of 108diNg ......oouiiiii e 99
o O =T I TR @ 1 U =Y o | o] = 99
o [ =T R © 1 U =Y o | o] = 99
Figure J.8 — MiIddle CIrCle ... e e 100
FIgUIe J.9 — INNEI CIFCIE . ettt e e e eaas 100
Figure J.10 — Towels covering the [0ad...........coiiiiiiii e 100
Table 1 — DetergeNt HOSE ... i 27
Table 2 — Number of items in the cotton test load for various test load masses..................... 34
Table 3 — Number of items in the synthetics/blends test load for various test load

LT T <1 PP TUPRT 35
Table 4 — Number of items in the wool programme test load for various test load

0T R E] L PP UPRT 36
Table A.1 — Ratios and tolerances of standardized soils, Reference Machine CLS and

Y - o PP 61
Table B.1 — Composition of the reference detergent A% ... ....coooiiiii i 62
Table C.1 — Specification of the cotton base load items ..o, 64
Table C.2 — Specification of the synthetics/blends base load items.............ooiiiiiiinn, 66
Table D.1 — Description of the reference washing machine and method of use type 1........... 68
Table D.2 — Description of the reference washing machine and method of use type 2........... 70

SEK Svensk Elstandard



-6 — 60456 © IEC:2010(E)

Table D.3 — Programmed volume for type 2 reference machine ............oooiiiiiiiiininin. 71
Table E.1 — Specification of reference washing programmes..........ccooeviiiiiiiiiiiieii i 73
Table E.2 — Tolerances given for some procedure parametersS........ccocovvviviieiieeieeeennenneanenns 74
Table F.1 — Reference programmes and examples of comparable washing machine

oo Te 8= Ta 0T 4= TS T PP 75
Table H.1 — Vertical axis washing machines, loading sequence example for a
SYNThEtiCS/DIENAS 10AM .. v e e 84
Table H.2 — Horizontal axis washing machines, loading sequUence ............ccoccevvvvvivviveneineennnn. 86
Table H.3 — Horizontal axis washing machine, loading example (5 K@) .....ccoeeiieiiiiiiiniineannen. 88

Table H.4 — Vertical axis washing machines, small loads without sheets (1,0 kg to 2,5 kg) ...90
Table H.5 — Vertical axis washing machines, medium loads with two sheets (3,0 kg to

A O I ) 91
Table H.6 — Vertical axis washing machines, large loads with three sheets (7,5 kg to

ST ST ) I 92
Table H.7 — Vertical axis washing machines, very large loads with four sheets (9,0 kg

Lo I OO 2C | PPP 93
Table H.8 — Vertical axis washing machine — loading example (5 K@) ....coovovvviiniiiiiiiiiiinen, 94
Table S.1 — Data for test washing machine ..........ccoiiiiiiiii e 130
Table S.2 — Data, parameters and performance results, cotton or synthetics/blends

DS 1B . e e 132
Table S.2a — Data, parameters and results, cotton or synthetics/blends base loads............ 132
Table S.2b — Performance results, cotton or synthetics/blends base loads.................co..... 133
Table S.3 — Data, parameters and results — wool shrinkage — polyester base load.............. 134
Table S.4 — Weighted average age — cotton 10ad ..o 135
Table S.5 — MaAtBrialS ... i 136
BLIE= Lo ] =TS T ST =Y [ U T o2 0= o P 137

SEK Svensk Elstandard



60456 © IEC:2010(E) -7 -

1

2)

3)

4)

5)

6)

7

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

CLOTHES WASHING MACHINES FOR HOUSEHOLD USE -
METHODS FOR MEASURING THE PERFORMANCE

FOREWORD

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

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

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

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

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

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

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

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

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

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

This fifth edition cancels and replaces the fourth edition published in 2003 and constitutes
a technical revision.

Experience with the use of the fourth edition of IEC 60456, together with some revised test
conditions and the need for a more globally applicable standard, are the main reasons for this
fifth edition.

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

Modified test load mass requirement for cases where rated capacity of test machine is not
declared. Test load mass determination in case rated capacity is not declared was
changed to remove the ambiguity in edition 4 and to encourage declaration.

Introduction of soft water option.

Expanded stain/soil set (for assessment of washing performance).
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e Improved method of loading and folding test load items to better suit vertical axis, horizon-
tal axis and twin tub systems.

e Revised and amended reference machine specification reflecting full qualification of new
Electrolux Wascator CLS.

e New reference programmes for lower temperatures and vertical axis systems. New infor-
mative annex comparing reference programmes to typical household programmes.

e Refined rinsing efficiency method.

e Introduction of low power modes “Off” and “Left On” (for assessment of energy consump-
tion).

e New annex about uncertainty of measurements.

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

FDIS Report on voting

59D/358/FDIS 59D/360/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.
Words in bold in the text are defined in Clause 3.

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

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

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

IMPORTANT — The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understand-
ing of its contents. Users should therefore print this document using a colour printer.
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CLOTHES WASHING MACHINES FOR HOUSEHOLD USE -
METHODS FOR MEASURING THE PERFORMANCE

1 Scope

This International Standard specifies methods for measuring the performance of clothes
washing machines for household use, with or without heating devices utilising cold and/or
hot water supply. It also deals with appliances for water extraction by centrifugal force (spin
extractors) and is applicable to appliances for both washing and drying textiles (washer-
dryers) with respect to their washing related functions. This International Standard also cov-
ers washing machines which specify the use of no detergent for normal use.

NOTE 1 Tumble dryer performance is assessed to IEC 61121.

The object is to state and define the principal performance characteristics of electric house-
hold washing machines and spin extractors and to describe the test methods for measuring
these characteristics.

NOTE 2 This international standard applies also to washing machines for communal use in blocks of flats or in
launderettes. It does not apply to washing machines for commercial laundries. This International Standard is not
intended to be used for the comparative evaluation of detergents.

NOTE 3 This International Standard does not specify acoustical noise requirements for washing machines.
Acoustical noise measurements are specified in IEC 60704-1 and IEC 60704-2-4.

NOTE 4 This International Standard does not specify safety requirements for washing machines. Safety re-
quirements are specified in IEC 60335-2-7.

2 Normative references

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

IEC 60335-2-7, Household and similar electrical appliances — Safety — Part 2-7: Particular re-
guirements for washing machines

IEC 60734, Household electrical appliances — Performance — Hard water for testing

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

IEC 62301, Household electrical appliances — Measurement of standby power
IEC Guide 109, Environmental aspects — Inclusion in electrotechnical product standards
ISO 31-0:1992, Quantities and units — Part 0: General principles

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

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

ISO 7211-2, Textiles — Woven fabrics — Construction — Methods of analysis — Part 2: Determi-
nation of number of threads per unit length
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EN 12127, Textiles — Fabrics — Determination of mass per unit area using small samples
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