°
BE SLOVENSKI STANDARD

SIST EN 60456:2016
01-maj-2016

Nadomesca:
SIST EN 60456:2011
SIST EN 60456:2011/AC:2011

Gospodinjski pralni stroji - Metode za merjenje funkcionalnosti

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

Waschmaschinen fur den Hausgebrauch - Verfahren, zur,Messung,der
Gebrauchseigenschaften

Machines a laver le linge pour usage domestique - Méthodes de mesure de l'aptitude a
la fonction

Ta slovenski standard je istoveten z: EN 60456:2016

ICS:
97.060 Aparati za nego perila Laundry appliances
SIST EN 60456:2016 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



SIST EN 60456:2016

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN 6045622016
https//standards.iteh.ai/catalog/standards/sist/cdcffa00-e98e-4028-9£28-
76btbe2c924e/sist-en-60456-2016



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 l'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 intg’its own languagé 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,FormenYugoslav-Republiclof:Macedonia; France]:Germany; Gregee, 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
Europiisches 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



EN 60456:2016 -2-

Contents
R T o] oX=T= Lo T oY =110} o 6
2 NOIMaAtiVe FefEIENCES .o 7
3 Terms, definitions and SYMDbDOIS ... 7
3.1 Terms and definitionNs .. ..o 7
3.2 SYMDOIS o 9
5 Test conditions, materials, equipment and instrumentation ... 15
5.2 Ambient CONAitioNS ... oo 15
5.2.1  EleCHCIY SUPPIY coeiiii e 15
B2, WAl SUPPIY i 15
5.4.2 Reference machine...... ... 15
5.5 Instrumentation and @CCUraCY .......c.oiiiiiiiii e 16
5.5.2  INS UM NS Lo 16
5.5.3  MeEaASUIEMENES .oeiiii e 17
6 Preparation for teSting . ... 17
6.2 Test washing machine and reference machine preparation...................coooeiiiinns 17
8.3 D el g Nt e 18
8.4 TSt l0AAS it 18
Performance measurements — general requirements ............ccoooeiiiiiiii i, 19
8 T eStS fOr PEITOIMANCE 1. .. od rumee e e rorom oo fe s owoe s o e £ S84 T S 5o 2 e s 4 e s s et e e s e eneennennenns 20
8.1 GENeral 20
8.2 Test procedure for performance tests. .. Ll . i 20
8.4 Measurements to determine water extraction performance ..................... 21
8.5 Measurements to determine FNSING PerformMance ...........ccooviiiiiiii i, 21
8.6 Measurements-to'determine‘water-and‘energy consumption and programme
time . ..o LODIDELCY e SIS O O O 2 O 21
9  Assessment of performancCe ... 22
S T I 7= o Y = 22
9.2 Evaluation of washing performance .............cooiiiiiiii i 22
9.3 Evaluation of water extraction performance ... 22
9.4 Evaluation of rinsing performancCe ..........cooiiiiiiiiii 22
9.5 Evaluation of water and energy consumption and programme time........................ 22
11 Data to be repOrted ... e 22
Annex A (normative) Specification of stain test strips with standardized soiling.................... 23
Annex D (normative) Reference machine specification.............coooiiiiiiiiiiiiiiicii e 24
Annex G (normative) The bone-dry method of conditioning .............c..ooooiiiiiiiin e, 25
Annex H (normative) Folding and loading the testload ... 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
WaShING MaACRINES ..o e et aaas 28
Annex M (informative) Testing procedure for manual washing machines.............................. 28
Annex N (informative) Procedure to determine test load size where rated capacity is
Lo Ao [T o] F= T =Y o 28
Annex O (informative) Additional evaluation of washing performance.............c..ccccoeiviinnnn.. 29
Annex S (normative) Test report — data to be reported...........cooiiiiiiiiiiii 30

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



-3- EN 60456:2016

Annex ZB (normative) Tolerances and control procedures ..........ocoeevviiiiiiiiiiiiiiieeeeeen, 69

Annex ZC (normative) Normative references to international publications with their
corresponding European publiCations ... 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 D COVEIEA. .. ouuii e 72

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

(271 oY [ 1o =T o] 1 VPPN 76



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 ‘péwer-and energy consumption measurements in left-on-
mode (formulas and references) are integrated (Z.A. 5.9);

f) Table ZA17: Correction of theireported-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.

COMMON MODIFICATIONS

2 Normative references

Add the following note:

NOTE Z1 Normative references to the relevant European Standards are listed in Annex ZC (normative).
3 Terms, definitions and symbols

3.1 Terms and definitions

Add the following new definitions:

3.1.21

full load

test load to be used for a combined"test'series ‘aceording to Annex ZA, having a nominal
mass that is equal to the greatest amount of cotton textiles that may be washed using the
standard 60 °C cotton programme or the standard 40/°C cotton programme, as stated by the
manufacturer in thepinstruction:.manualior.on;the energyabelcsuppliedwith the test washing
machine, whichever is higher

3.1.22
partial load
half of the full load for cotton textiles

3.1.23

treatment

combination of test load and programme to be used for a test run within a combined test
series

3.1.24
treatment 60"
standard 60 °C cotton programme with partial load

3.1.25
treatment 40%:
standard 40 °C cotton programme with partial load

3.1.26
treatment 60
standard 60 °C cotton programme with full load

3.1.27

unstable left on mode

condition after opening the door, at the end of the programme where the power consumption
may change without any intervention by the end-user

3.1.28
post programme phases
phases after the end of programme defined to be used for the measurement of left on mode
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3.1.29

post programme phase LU

phase after the end of programme defined to be used for the measurement of the unstable
left on mode

3.1.210

post programme phase LO

phase after the end of programme defined to be used for the measurement of the left on
mode

3.1.Z211

left on mode duration

time to revert automatically the machine to off mode after the end of the programme if the
test washing machine is equipped with a power management system

3.1.212
power management system
system within the test washing machine which reverts it automatically to off mode

3.1.213
rated value
value declared by the supplier

Note 1 to entry: This may be a declared value and/or a ecodesign limit value. Declared values are the values
required for the energy label and for the fiche.

3.1.214

limit value

rated value adjusted by,the tolerance {ogive,the maximum,and/er,minimum value to compare
with the measured result
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3.2 Symbols
Add the following new symbols:

3.2.Z1 Symbols relating to Annex ZA

[ ] Irgléng;n% up/down to full integer values (no decimal places) as described in
|_ J always rounding up to full integer values (no decimal places)

|_ —‘ always rounding down to full integer values (no decimal places)

AE, Annual Energy Consumption (kWh)

AW, Annual Water Consumption (1)

rated capacity to calculate the Standard Annual Energy Consumption of the

¢ test washing machine

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

C_ average value for the sum of the reflectance values for the treatments 40%: and
z 607 withppartialdoad

C average sum of the reflectance valués inleach test run of the reference ma-
ref chine out of all 5'runs

C_60 average value for the sum of the reflectance values for the treatment 60

D average value for the remaining moisture content for the combined test series

(%)

D, remaining moisture content of test run i with full load (%)

D max maximum remaining moisture (%)

o average value for the remaining moisture content for the treatments 40%: and

D, 60% with partial load (%)

D is the remaining moisture content of test run with partial base load part (part =
z,part A, B) with treatment type z (z = 40%, 60%%) in %
w0 average for the remaining moisture content for treatment 40% (%)

Dsoy average value for the remaining moisture content for treatment 607 (%)

2

D average value for the remaining moisture content for treatment 60 with full load
“ (%)

EEI Energy Efficiency Index of a test washing machine

i test run
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I, Washing Efficiency Index for the combined test series

IW,Z Washing Efficiency Index for the treatments 40%2 and 60% with partial load

Ly o, Washing Efficiency Index for treatment 40%

Lyeon Washing Efficiency Index for treatment 6072

Iy 0 Washing Efficiency Index for the treatment 60

M mass of the conditioned base load (g)

M, mass of detergent used (g)

Md,.y mass of base load before each test run (without test strips) (g)

M, mass of the base load at the end of the test runi (i = 1,2,3) (g)

M, mass of the conditioned partial load (Part A or Part B) (g)

M is the mass at the end of the test'run with partial base load part (part = A, B)
Tz.part with treatment type z (z = 40%, 60%) in g

anm nominal partial test load mass (kg)

n number-oftestiruns per treatment

1, pc number of pillowcases in Part A

N, su number of sheets in Part A

Ny ers number of stain test strips in Part A

nyr number of towels in Part A

Ny pc number of pillowcases in Part B

Ny sy number of sheets in Part B

Ny srs number of stain test strips in Part B

Npr number of towels in Part B

Npe number of pillowcases at rated test load mass

Ngy number of sheets at rated test load mass

number of towels at rated test load mass
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part partial load identifier (part = A,B)

D. laboratory supply water pressure cold (kPa)

)4 laboratory supply water pressure hot (if connected) (kPa)

P value for the average power for the 2 post programme phases (LU and LO) for
Lu.z the treatments 407, 60% and 60 (W)

P, average power during post programme phase LU (W)

P, average power during post programme phase LO (W)

PLO,Z average power during post programme phase LO per treatment (W)

P average value forlleft on mode power during post programme phase X for the
Lx combined test series (W)

P, a0, average power in post programme phase X for treatment 40% (W)

P, oo average power in post programme phase X for treatment 60% (W)

Py average power in post programme phase X for treatment 60 (W)

P, average value for left on mode power for the combined test series (W)

PO,Z average power in the off-mode.per treatmént (W)

Py average energy consumption for treatment 40% (W)

P average energy consumption for treatment 60%2 (W)

P average energy consumption for treatment 60 (W)

F3014,6014,60

sum of squared residuals per treatment

r, residual per treatment

S_ average value for the maximum spin speed for the combined test series (rpm)
SAE . Standard Annual Energy Consumption (kWh)

S, maximum spin speed of test run | with treatment type p (p = 60) (rpm)

S max lowest value for the maximum spin speed (rpm)

S_ average value for the maximum spin speed for the treatments 40%2 and 6072

with partial load (rpm)
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Sz,i maximum spin speed of test run i with treatment type z (z = 407, 60%) (rpm)

T% average maximum spin speed for the treatment 40% (rpm)

560% average maximum spin speed for the treatment 60% (rpm)

R average value for the maximum spin speed for the treatment 60 with full load
o (rpm)

S, standard deviation per treatment

Std, standard deviation per test series

Z, ambient temperature (test room) (°C)

f. measured average cold water inlet temperature (°C)

t, measured average hot water inlet temperature (°C)

t, programme time for test run_i with treatment type, z (z =.60) (min)

tau measurement time:forypoest programmerphasejlU (min)

Lo measurement time for post/programme phase LO (min)

[ measurement time in éff mode for each treatment (min)

Lo main wash duration (min)

t_ average value.for the programme time for the treatments 407 and 60%2 with
z partial load (min)

l,; programme time for test run i with treatment type z (z = 402, 607%) (min)

@ average programme time for treatment 40’ (min)

@ average programme time for treatment 60’ (min)

g average programme time for treatment 60 (min)

E average value for left on duration (min)

o left on duration for treatment 40%2 (min)

Lo left on duration for treatment 60%2 (min)

tL 60

left on duration for treatment 60 (min)
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Z average value for the programme time for the combined test series (min)

Larrs ;?;L;céent T” factor for 4 degrees of freedom for a confidence level of 95 %, is

V pooled mean (weighted mean) per test series

V. volume of cold water used during the main wash ()

Vim volume of supply hot water used during the main wash (1)

v, volume of cold water used in the test (I)

Vi volume of supply hot water used in the test (I)

V. total water consumption for test run i with treatment type p (p = 60) in min

V. water consumption during the main wash (1)

Vz,i total water consumption for test run i with treatment type z (l)

7 average _value for the total water consumption“for the'treatments 407 and 607
z with partial load (1)

v average value for the total water consumption for the treatment 60 with full
60 load (1)

Vo average water consurﬁption for treatment 4072 (I)

Vo average water consumption for treatment 607 (1)

Vot average value for the total water consumption for the combined test series (I)

x average value per treatment

X value for each test run of the treatment

X 40%,60%,60

average value per treatment

w, is the total electrical energy metered during the test (kWh)

W average value for the total energy consumption for the treatments 40% and
z 60% with partial load (kWh)

W total energy consumption for test run i with treatment type z (z = 40°%, 60%%)
= (kWh)

/4 total energy consumption for test run i with treatment type z (z = 60) (kWh)

W, average value for energy consumption for treatment 60 (kWh)

60
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/" average value for energy consumption for treatment 4072 (kWh)
Weo, average value for energy consumption for treatment 6072 (kWh)

total cold average value for total energy consumption without hot water (kWh)

votal average value for total energy consumption for the combined test series (kWh)
WLU,Z energy consumption during post programme phase LU per treatment (Wh)
WLO,Z energy consumption during post programme phase LO per treatment (Wh)
Wog energy consumption in off mode per treatment (Wh)
z treatment type
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5 Test conditions, materials, equipment and instrumentation

5.1 General
Add

Rounding rules that are given in the regulation supersede standardization.

5.2 Ambient conditions
5.21 Electricity supply

Replace the text under 5.2.1 as follows:

The supply voltage to each test washing machine shall be maintained throughout the test at
230 V£ 1 % or at 400 V £ 1 % as defined by the manufacturer’s installation guide. If more
than one option for installation is available and no clear indication for testing is given, the
supply voltage shall be 230 V + 1 %. The supply voltage measured during the tests shall be
recorded.

NOTE Z1 In the case of a fixed cable, the plug (or the end of the cable) is the reference point at which the supply
voltage shall be maintained.

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

5.2.2 Water supply
5.2.2.2 Water hardness
Add after the first paragraph the following new-paragraph:

For the combined test series according to Annex ZA water with a total hardness of
(2,5 £ 0,2) mmol/l (hard water) shall be>used.

5.2.2.3 Water temperature
Add after NOTE 1 the following new paragraph:

For the combined test series according to Annex ZA the temperature of the hot water supply
(if applicable) shall be set according to declaration given by the manufacturer (x 2 K) in the
instruction manual. If no clear indication is given, the hot water supply temperature shall be
set at (60 + 2) °C.

When the manufacturer specifies a hot water temperature range, which includes (60 + 2) °C,
the hot water temperature shall be set at (60 + 2) °C. When the manufacturer specifies a hot
water temperature range, which does not include (60 + 2) °C, the hot water temperature shall
be set at the end of the temperature range which is closest to (60 + 2) °C. When the manufac-
turer specifies a single temperature with a tolerance, then that temperature shall be used.

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

Add at the end the following new paragraph and replace NOTE 2 as follows:

For the combined test series according to Annex ZA the water supply system shall be config-
ured so that the temperature of all water entering the inlet hose of the test washing machine
is within specified tolerance with the exception of up to 250 ml of each increment. A tempera-
ture recording system shall record inlet water temperature at intervals of no less than once
per second.

NOTE 2 Clause 8 requires water temperatures and volumes to be recorded on a continuous basis during filling in
order to determine weighted average temperature.
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