IEC PAS 63125:2017-06(en)

IEC IEC PAS 63125

o
®

PUBLICLY AVAILABLE
SPECIFICATION

RE-STANDARD
P Q

Edition 1.0 2017-06

colour
('Q(b inside

O
NS

O\
Clothes washing machines for commercial usggf Methods for measuring the
perfoprmance



https://iecnorm.com/api/?name=63f53763c3f2bd85cb98d901f92fe139

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2017 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20
Switzerland

your local IEC member National Committee for further information.

www.iec.ch

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The Int|

Internat]

About I[EC publications

The tec

latest e

IEC Cat
The sthnd-alone application for

logue - webstore.iec.ch/catalogue

consulting the entire

bibliogrgphical information on IEC International Standards,

Technicgl

Specifications, Technical Reports and other

documepts. Available for PC, Mac OS, Android Tablets and

ernational Electrotechnical Commission (IEC) is the leading global organization that prepares and ptblishes
onal Standards for all electrical, electronic and related technologies.

hnical content of IEC publications is kept under constant review by the IEC. Please make sure that you Have the
lition, a corrigenda or an amendment might have been published.

Electropedia - www.electropedia:org
The world's leading online,_-dictionary of electropic and
electrical terms containing 20 000 terms and definitions in
English and French, jwithsequivalent terms in 16 agdditional
languages. Also known/as the International Electrotechnical

iPad. Vocabulary (IEV) enline.

IEC pullications search - www.iec.ch/searchpub IEC Glossary ¢ std.iec.ch/glossary

The adjanced search enables to find IEC publications by a 65 000 eleetrotechnical terminology entries in English and
variety |of criteria (reference number, text, technical  French extracted from the Terms and Definitions cJause of

committge,...). It also gives information on projects, replaced
and witHdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up
details

to date on all new IEC publications. Just Published
bll new publications released. Available online and

also onde a month by email.

IEC publications issued since 2002. Some entries hgve been
collected from earlier publications of IEC TC 37, 77) 86 and
CISPR.

IEC Customer Service Centre - webstore.iec.ch/csp
If you wish to give us your feedback on this publigation or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.



mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
https://iecnorm.com/api/?name=63f53763c3f2bd85cb98d901f92fe139

IEC PAS 63125

Edition 1.0 2017-06

PUBLICLY AVAILABLE
SPECIFICATION

PRE-STANDARD

colour
inside

Clothes washing machines for commercial use)~ Methods for measuring the
perfprmance

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

ICS 97.060 ISBN 978-2-8322-4520-0

Warning! Make sure that you obtained this publication from an authorized distributor.

® Registered trademark of the International Electrotechnical Commission


https://iecnorm.com/api/?name=63f53763c3f2bd85cb98d901f92fe139

-2- IEC PAS 63125:2017 © IEC 2017

CONTENTS

FOREWORD ... e 8
1 ST e o] o 1Y ORI 10
2 NOIrMALIVE FEFEIENCES ...t 10
3 Terms, definitions and SYMbDOIS. ..o 11
3.1 Terms and definitioNS. ... ..o 11
3.2 SN D OIS Lt 14
3.2.1 Symbols relating to 9.2 — washing performance ..., 14

3 22 SyIIIIUU:D IG:dt;lly tU 93 - VthGI U)\tldbt;ull (apillll;lly) .................................... 15
3|2.3 Symbols relating to 9.4 — energy, water and time...................o.oL LN 15
3|2.4 Symbols relating to Annex F ... O 15
3]2.5 Symbols relating to Annex G........ooooviiiiiiiiee D 16

4 REQUIrEMENTS ..o T N e 16
4.1 LT 1= - | PR SRR PN 16
4.2 Rated Capacity ..o B e e 16
4.3 [ 1 4 Y=Y o =] Lo o I P PPN I 17

5 Test conditions, materials, equipment and instrumentation{e. ... 17
5.1 LT 1= - 1 e PRI PN 17
5.2 Reference machine ... S 18
5.3 Ambient conditions...........c.cooiiiiiii i DY e 18
5|3.1 EleCtriCity SUPPIY oone e e e e 18
513.2 AT Y =T =T VT o] o] PRSPPI 18
5/3.3 Ambient temperature and humidity..............coooiiii i e 19

5.4 Testmaterials ..o e 20
5]4.1 GENETAl e N e 20
5|4.2 Base load ... 20
5/4.3 Stain teSt SIMPS . T e 20
5l4.4 D el gentS .. e 21

5.5 o [ 1 o] 2 1= o1 PP I 21
5]5.1 (T 1= = | PRSPPI R 21
5|5.2 Reference machine..........cooooiiiiiii e 21
5/5.3 SPEEtrophotOMEter ... 21
5/5.4 Equipment for conditioning the base load ... 22
515.5 Iron for preparation of stain test strips after washing................................ ] 22
5|5 Other eqUIPMENt ... 22

5.6 Irstromentatiomanmdaccuracy T e 23
5.6.1 (7Y U= - | PP 23
5.6.2 IS UM ENES Lo e 23
5.6.3 Y =T ET UL =Y o 0= o) £ S 24

6 Preparation for teStiNg .. ..o 24
6.1 LT 1= - 1 PPN 24
6.2 Test washing machine and reference machine preparation ...l 24
6.2.1 Test washing MacChine ... e 24
6.2.2 Reference MacChing.......co.iiii e 25

6.3 [T =T o =T o PPN 25
6.3.1 (7Y 1= - | PP 25

6.3.2 Detergent dOSE ..o 26


https://iecnorm.com/api/?name=63f53763c3f2bd85cb98d901f92fe139

IEC PAS 63125:2017 © IEC 2017 -3-

6.3.3 MiXiNg detergent ... o 26
6.3.4 Detergent placement ... 26
6.3.5 Placing detergent into the drum base..........cooiiiii i 26
6.4 =153 S [ - o £ S 27
6.4.1 GBNEIAL . 27
6.4.2 Pre-treatment of new base load items priortouse ...........oooiiiiiiL 28
6.4.3 Requirements regarding the maximum age of base load items....................... 28
6.4.4 Normalization of base load items before a new test series............................ 28
6.4.5 Conditioning of base load items before a new test series................c.coo. 29
6,4.6 Test load anpnei’rinn _____ 30
6]4.7 Calculation of loads not shown in Table 3 ... N 32
6]4.8 Addition of stain test strips to the base load....................ooand 32
Performance measurements — general requirements .........c..ccoovvvvn e o, 33
Tlests for PerformManCe........co. iy e e 33
8.1 GENETAL. . 33
8.2 Test procedure for performance tests........coooviiiiiiii S e 34
8]2.1 Test conditions, materials and preparation for testing®............................ | 34
8|2.2 Testload and loading .......coovvveiiviiiiiiiiinee el T o 34
8]2.3 Programme. .. ... e e 34
8|2.4 Test procedure ......ccoovveiiviiiiiiiieieiee o e 34
8|2.5 Test SerieS. .o TN e 35
8.3 Measurements to determine washing perfermance...........ccoocoiviiiiniinin e o, 35
8]3.1 General ..o A e 35
8}3.2 Removal and drying of stain test'strips .........cooooiii e 35
8|3.3 Assessment of stain test SthPs ....coooviiiiiiiii e e 36
8.4 Measurements to determine maximum spin speed ...........cooooiiiiiiiiiiin 36
8.5 Measurements to determing water extraction performance...............cc.cooceee o 37
8]5.1 General ..o N e 37
8}5.2 Washing Mmachines.........c.oiiiiiii e 37
8/5.3 SPIN EXIFACTOTS ..uiviiiie e 37
8.6 Measurement.fo*determine the bath temperature ...l 37
8.7 Measurements to determine water and energy consumption and programme
L]0 = S PSP R 38
8]7.1 GEMEIAL .. 38
8|7.2 ProCeAUIE ... 38
8|7.3 Measurement of energy supplied by electricity............c.ooeiiiiiiiin o, 38
8|74 Measurement of energy suppliedbysteam ..o foen. 38
8.7.5 Measurement of energy supplied by gas .......ccooiiiiiiiiiii 38
8.7.6 Measurement of energy consumed via compressed air.........cc.ocoeevviveineennnnn. 38
9  Assessment of performance ... . ... 39
9.1 L= o =T ¥ S 39
9.2 Evaluation of washing performancCe...........co.iiiiiii i 39
9.3 Evaluation of water extraction performance...........cccooiiiiiiiiiiiii i 41
9.4 Evaluation of water and energy consumption and programme time ....................... 41
9.4.1 GBNEIAL .. 41
9.4.2 Waater VOIUM S ... e 41
9.4.3 Bath temperature ... ... 41
9.4.4 Programme tImMe ... 41
9.4.5 Energy CONSUMPLION ....ouii e 42


https://iecnorm.com/api/?name=63f53763c3f2bd85cb98d901f92fe139

-4 - IEC PAS 63125:2017 © IEC 2017

10 Data to be rePOrted. ..o e 43
Annex A (normative) Specification of stain test strips with standardized soiling.................... 44
A.1 ATHFICIAl SOIIS vt e 44
A.2 Supporting fabric for soil ... 44
A.2A1 1172 €Y o =Y 44
A.2.2 R AT Y o T P 44
A.2.3 Pre-treatment ..o 45
A.2.4 (=T o] oo LU To71 o 11 1 V2P 45
A3 Artificial SO0l ... 45
A3 Soitmgcomposition. s e 45
A.4 Stain test SIriPS ..o 46
A.4.1 Application of SOIl ... O 46
A.4.2 Soil checking after deposition of sOil.........ccccoevviiiiiiinca 46
A.4.3 Washed reflectance values ... O e e 46
A.§ Marking of stain test strips and accompanying data ................. ... 47
A.6 AdVICE fOr USEIS ... SR e e 47
A.7 SUPPHEIS oS e 47
AnneXx B (normative) Reference detergents — Reference detergent A* ..o s 48
AnneX C (normative) Specifications for base load — Cotton/synthetics base loads..........{..... 50
Annex D (normative) Reference machine specification =‘Specification of the reference
washipng machines and method of USe..........coooii N 52
D.1 LT a1 - Y PP IS 52
D.2 Further Information ... e 52
D.3 Reference machine: method of Us@i. ... oo 52
D.3.1 Installation of the referenceimachine ... 52
0.3.2 Regular maintenance ... e 52
D.3.3 Before test series ...x e 53
D.3.4 DUring @ test SeIiES T e 54
AnneX E (normative) Reference machine programme definitions.............coooovvii o 55
E.1 LT aT=Y =Y PRSP IS 55
E.2 Programming INStructions .........ooooiiiiiiii e 55
E.3 o] 1= = T o= PSP R 55
E.4 Sy =] o o] foTe] =10 010 01T PRSPPI P 55
Annex F (normative) The bone-dry method of conditioning.............ccoooivin e, 58
F.1 LT =T a1 = Y PP IS 58
F.2 Tumble dryer specifications .........cooooiiiiiiii e 58
F.3 Bone dry procedure — EIeCtriC dryers ..o 58
F.4 Bone dry procedure — Gas dryerS. . ..o 59
Annex G (normative) Folding and loading the testload ..............ccoooiiiiiii i, 60
GA1 LT =Y o= - ¥ S 60
G.2 Folding the items prior to loading the washing machine ....................ccoin 60
G.2.1 LY o= = | P 60
G.2.2 1= 153 0 o - T 60
G.3 Loading Items into the washing machine — general rules..............ccooiiiiiiiinnenn. 62
G.3.1 MaACRINE LY P et 62
G.3.2 (o T= Lo [T aTe T =Yo [U L= q od= 1= PP 63
G.4 Loading requirements for the test load — horizontal axis washing machines .......... 65

G.4.1 General 10ading dir€CtiONS .....cvuiiiii i 65


https://iecnorm.com/api/?name=63f53763c3f2bd85cb98d901f92fe139

IEC PAS 63125:2017 © IEC 2017 -5-

G.4.2
G.4.3
G.5
G.5.1
G.5.2
G.6
G.6.1
G.6.2
G.7
G.

Horizontal axis washing machine: loading step by step.........cccoooviiiiiinenn.
Loading the horizontal axis machines ...........ccooviiiiiiiiiiii e
Loading requirements for vertical axis washing machines ................ccccooceiiiininnn.
General 1oading direCtiONS ......couiiiii
Vertical axis washing machine: loading step by step......ccoooviiiiii
Loading of multi compartment machines ...,
General loading information ...........ccooiiiii i
LoadinNg PrOCEAUIE .. c.u ittt
Performance testing with loads other than a full load — General information..........

Calculation of the rnmpnei’rinn of test load items for load sizes above 10 I{g

g.8.1
g.8.2

and not shown inthe Table 2 orTable 3 ... O
GENEIAl ..o

Calculation of the load composition is done according to following
formuUla: ..

AnneX H (normative) Measuring the bath temperature ..................co 2l

H.1
H.2
H.3
H.4
H.§
H.q

General.....cooviiiii e e
Specification of the loggers.........ccooviiiiiiiii O
Preparation of the loggers before measurement.......... g,
Number of [0ggers ......coovviiiiiie e NS
Measuring the temperature ... O
Presenting the result..........coiiii i e o

AnneX | (informative) Performance testing of gas fired' washing machines......................].....

1.1
1.2

LCT=T =T - | PPN N S O PP TP PPTTUPPTPUPPPTRPPIY PP
Installation, testing procedure and calculation of supplied gas energy.............{ .....

AnneX J (normative) Performance testing of steam heated washing machines ...............{.....

J.1
J.2
Jj2.1
J[2.2

Ji3.1
J[3.2

Jj4 .1
Jj4.2
Jj4.3
J.5

General....oooiei 2 e e
Types of steam heating ... . i e
Direct steam heating.”......ccoiiii e
Indirect steam heating ... e
Specification of steam properties ... e
TYPE Of STEAM ... e
StEaAMIGENEIAtOr ... i
Equipment.and instrumentation ...
Test equipment for measuring the characteristics of steam......................{.....
NS T UMENES o e
MEASUIEMENTS .. e e e
L ET €= 1= Lo o P PPUPTPPTY R

J.5.1
J.5.2

J.5.3

J.5.4

J.6
J.6.1
J.6.2

J.6.3
J.7

GNEIAL e

Installation of the measure equipment for direct steam heated washing
MACNINES e e

Installation of the measurement equipment for indirect steam heated
washing machines (alternative 1) ...

Installation of the measurement equipment for indirect steam heated
washing machines (alternative 2)........oooiiiii

Preparation for teStiNg .....oiuiii
GBNEIAl e

Direct heated washing machines and indirect heated washing machines
installed according to alternative 1.

Indirect heated washing machines installed according to alternative 2............
Tests for PErfOrMaNCE ..... ..o e


https://iecnorm.com/api/?name=63f53763c3f2bd85cb98d901f92fe139

-6- IEC PAS 63125:2017 © IEC 2017

J.71 LY o= = | P 79
J.7.2 Performance testing of direct steam heated washing machines...................... 79
J.7.3 Performance testing of indirect steam heated washing machines
installed according to alternative 1. 79
J.7.4 Performance testing of indirect heated washing machines installed
according to alternative 2 ... 80
J.8 Assessment of PErfOrMaNCE.......co. i 81
J.8.1 LT o= = | P 81
J.8.2 Evaluation of performance of direct steam heated washing machines ............ 81
J.8.3 Evaluation of performance of indirect heated washing machines
installed according 10 ATTErNAtIVE T ... i i ie e eeenennnsnnnnsnnnnnnneee e 81
J|8.4 Evaluation of performance of indirect heated washing machines
installed according to Alternative 2 ... O 82
J|8.5 Evaluation of total energy supplied to the washing machine by st€am......J..... 82
J.9 Data to be reported .. ... T N e 82
AnnexX K (normative) Procedure to determine test load size when rated_capacity is not
Lo 1= o] = T =Y o PP SO S 83
K.1 General. ..o ;e 83
K.2 Determination of the test load mass ... 8 83
K.3 Determination of the drum volume..........cooooii S N 83
AnneX L (informative) Uncertainty of measurements in the present document................J..... 87
L.1 Why is uncertainty important? ... mhdn e e 87
L.2 Documents referenced in this annex ... oo e 87
L.3 Ways to access uncertainty. ... 80 e 87
L}{3.1 General ... SN e 87
L{3.2 The bottom up method ... ;68 oo e 87
L}3.3 The top down method ... & e e 88
L.4 Uncertainty of measurement in the present document..................... ] 88
L.5 Reporting uncertainty . Sl ..o 89
AnneX M (normative) Test repott — Data to be reported...........coooiiiiiii i e 90
M. 1 LT =Y o= - ¥ P R 90
M.? Data for testwashing machine ... 90
M. 3 Data, parameters and results for the test series.........ccocoeevviiiiiiiiiiie 90
M.4 Materials\used for the test series ... 94
M. 4 Standard Equipment used for the test series..........coovviiiiiiiiiiiiii e, 95
Annex N (informative) Sources of materials and supplies.......cc.ccooviiiiiiiinn e 97
N.1 1T a1 =Y PP IS 97
N.2 i eferente MaChime e 97
N.3 Suppliers for Test Materials ..o 97
(27 o] [T o | =T o] 0 VA TP 98
Figure 1 — Load item preparation prior to atest series ........cooiiiiiiii i 28
Figure 2 — Attached test Strip ... 32
Figure 3 — Positions for measuring soiled test pieCes.........cooiiiiiiii i 36
Figure G.1 — Folding medium sheet with a stain test strip attached .......................oolll 61
Figure G.2 — Folding small Sheet ... 61
Figure G.3 — Folding medium Sheets ... 62

Figure G.4 — Folding large Sheets .. ... 62


https://iecnorm.com/api/?name=63f53763c3f2bd85cb98d901f92fe139

IEC PAS 63125:2017 © IEC 2017 -7-

Figure G.5 — lllustration of horizontal axis washing machine ..................coco s 63
Figure G.6 — lllustration of vertical axis washing machine .................ccoooiiiiiii i, 63
Figure G.7 — Horizontal axis washing machine: placement of items in the drum................... 64
Figure G.8 — Vertical axis washing machine: placement of items in the drum ....................... 65
Figure G.9 — Schematic view of part loads within a large drum..................... 68
Figure J.1 — Schematic installation of the measurement equipment for direct steam

heated Washing MaChineS ... ..o e e e e aenas 76
Figure J.2 — Schematic installation of the measurement equipment for indirect steam

heated washing machine (alternative 1) ... ... 77
Figurgq J.3 — Schematic installation of the measurement equipment for indirect steam

heated washing machine (Alternative 2) ... 78
Figurd K.1 — Cross section of drum and lifter ............c.coooiiiiiii i e o 84
Figurd K.2 — Figure showing how the drum diameter d shall be measured for,different

kind of drum perforation ....... ... SR 84
Figurg K.3 — Definition of volumes V'3 t0 Vg ......ouviiiiiiiiiiiiiiiiiiiiiiiiiiiiiic G Lo 85
Figurg K.4 — Definition of volume V4 and Vo ..........oovvviiiiiiiiiiiiiiic i o 86
Table |1 — Size and mass of the different base load items.....c. N i 20
Table|2 — Detergent DOSE ...c.vnieiiii e e e 26
Table |3 — Number of different load items in the test load /for various test load masses...|..... 31
Table [A.1 — Ratios and tolerances of standardized seils: Reference Machine CLS.........]..... 47
Table|B.1 — Composition of the reference detergent A* ........ccoooiiiiiiiiiiiiiiiieeeee e 48
Table|C.1 — Specification of the cotton/synthetics base loads ..........c.cooviiiiiii e, 50
Table [D.1 — Description of the reference washing machine and method of use ...............]..... 53
Table [E.1 — Specification of reference washing programme ............ccoocoviiiiiniininn e, 56
Table|E.2 — Tolerances given for-somnie procedure parameters............ooeveeveeiiiieieeneenen foe. 57
Table|G.1 — Orientation of test'load items within a partload ..............ccoooiiiin e, 65
Table|G.2 — Part load items‘for a 15 kg testload ........ccoooiiiiiiiiiiiin L 66
Table|G.3 — Part load items fora S kg testload ..o L 67
Table|G.4 — Part load-items fora 10 kg testload ..........cooiiiiiiiiiiii e e 67
Table|G.5 — Partload items fora 20 kg testload ..........cooviiiiiiiiiiii e e 67
Table |G.6 — Rart load items for a 100 kg test load.........coooviiiiiiiiiiiin L 68
Table [H.1'=)Specification of temperature logger suitable for temperature measurement

for bofhaWashing and drying ......o.oouiiiiiii e e 71
Table H.2 — Number of temperature loggers for bath temperature measurement.................. 72
Table M.1 — Data for test washing machine..............ooo 90
Table M.2.1 — Data, parameters and results...........c.oooiiiiiiii i 91
Table M.2.2 — Performance results of the test washing machine ....................coi. 94
Table M.3 — Materials .. ... e 95

Table M.4 — EQUIPMENt o 96


https://iecnorm.com/api/?name=63f53763c3f2bd85cb98d901f92fe139

1) The

-8- IEC PAS 63125:2017 © IEC 2017

INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

FOREWORD

all

inte
this
Tec

in {
gov

withl the International Organization for Standardization (ISO) in accordance with conditions determ
agr¢ement between the two organizations.

2) The
con
inte

3) IEC

Committees in that sense. While all reasonable efforts are made ta enhsure that the technical content
Pubjications is accurate, IEC cannot be held responsible for the way in which they are used or

mis

4) In grder to promote international uniformity, IEC National Committees undertake to apply IEC Publ

tran

between any IEC Publication and the corresponding national or regional publication shall be clearly indi

the

5) IEC
ass
ser

6) All

7) No
mer|
othd
exp
Pub)

8) Attg
indi
9) Attd
pate

A PAS
availa

T " PO IR TP ST L bensiak VU S S T T
merTaturTal .Trecuiirutecurirmear ‘Uit oSTuTT \II_U} o d WuUlTuwiucT UI\:’GIIILGI.IUII U olanuaruircacturt Ut
end and in addition to other activities, IEC publishes International Standards, Technical~Specifi

he subject dealt with may participate in this preparatory work. International, governmental ar
ernmental organizations liaising with the IEC also participate in this preparation ~IEC collaborates

formal decisions or agreements of IEC on technical matters express, as n€arly as possible, an inter
Eensus of opinion on the relevant subjects since each technical committee has representation f
ested IEC National Committees.

Publications have the form of recommendations for international. use and are accepted by IEC N

nterpretation by any end user.

sparently to the maximum extent possible in their national and regional publications. Any divg

atter.

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

sers should ensure that they have the-latest edition of this publication.

iability shall attach to IEC or its«directors, employees, servants or agents including individual exp§q
hbers of its technical committees_and IEC National Committees for any personal injury, property dar
r damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fe
bnses arising out of the publication, use of, or reliance upon, this IEC Publication or any oth
ications.

Epensable for the Correct application of this publication.

ntion is drawn.to.the possibility that some of the elements of this IEC Publication may be the su
nt rights. IECLshall not be held responsible for identifying any or all such patent rights.

is ancintermediate specification not fulfilling the requirements for a standard, but
bles tathe public.

prising

national electrotechnical committees (IEC National Committees). The object of IEC is 16\ gromote
national co-operation on all questions concerning standardization in the electrical and electronie, figlds. To

Lations,

hnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred” to gs “IEC
Pubjication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee int

erested
d non-
closely
ned by

ational
rom all

lational
of IEC
for any

cations
rgence
ated in

formity
for any

rts and
hage or
bs) and
er IEC

ntion is drawn to thé Normative references cited in this publication. Use of the referenced publications is

bject of

made

IEC PAS 63125 has been processed by subcommittee 59D: Performance of household and
similar electrical laundry appliances, of IEC technical committee 59: Performan

house

hold and similar electrical appliances.
The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the

committee concerned as indicated in
the following document

Draft PAS Report on voting
59D/448/DPAS 59D/452/RVDPAS

ce of

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned may transform it into an International Standard.


https://iecnorm.com/api/?name=63f53763c3f2bd85cb98d901f92fe139

IEC PAS 63125:2017 © IEC 2017 -9-

This document is based on CLC/TS 50640:2015.

This PAS shall remain valid for an initial maximum period of 2 years starting from the

publica

tion date. The validity may be extended for a single period up to a maximum of

2 years, at the end of which it shall be published as another type of normative document, or
shall be withdrawn.

that

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates

it contains colours which are considered to be useful for the correct

colou

unddrstanding of its contents. Users should therefore print this document using a

r printer.



https://iecnorm.com/api/?name=63f53763c3f2bd85cb98d901f92fe139

-10 - IEC PAS 63125:2017 © IEC 2017

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

1 Scope

This PAS specifies methods for measuring the performance of clothes washing machines for
commercial use utilizing cold and/or hot water supplies and without heating or with heating
devices far electricity steam or gas It also deals with appliances for hoth washing and drying
textilep (washer-dryers) with respect to their washing-related functions. This PAS covefrs top,
front and side-loaded non-household washing machines with horizontal or vertical axgs and
with ophe or more wash compartments.

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

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

NOTE 32 This PAS does not apply to continuous batch washing machines\(e.g. tunnel washers) or Washing
machines only possible to operate with automatic loading and unloading.

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

2 Nprmative references

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

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

EN 12[127, Textiles — Fabrics — Determination of mass per unit area using small samples
EN 12953-10, Shell.boilers — Part 10: Requirements for feedwater and boiler water qualify

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

EN 6 724 tloiion haold laopntrinal annliapna~aanag Dapfapyma oy Wi ntayr for tnotin~ (10O ON7 4
o, ToaoCTToTg— CTelicar appPonarcts T CTToTTiarce vvatltCT 10T GOty (1o Ut

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

EN ISO 2061, Textiles — Determination of twist in yarns — Direct counting method (1ISO 2061)

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

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

EN ISO 80000-1:2013, Quantities and wunits — Part1: General (ISO 80000-1:2009 +
Cor 1:2011)
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DIN 53923, Testing of textiles; determination of water absorption of textile fabrics
CIE 015:20041, Colorimetry (3rd edition)

IAPWS-IF97, IAPWS Industrial Formulation 1997 for the Thermodynamic Properties of Water
and Steam [International Association for the Properties of Water and Steam]

3 Terms, definitions and symbols

3.1 Terms and definitions

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

ISO apd IEC maintain terminological databases for use in standardization at-the following
addregses:

e |EC Electropedia: available at http://www.electropedia.org/

e ISP Online browsing platform: available at http://www.iso.org/obp

3.1.1
washilr:g machine
appliahce for cleaning and rinsing of textiles using water which may also have a means of
extracgting excess water from the textiles

3.1.2
test washing machine
washing machine that is subjected to part orall*of the requirements in this PAS in onder to
determine its performance

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

3.1.3
refergnce machine
speciglly constructed washing.-machine of known performance which is used to in¢rease
repeafability and reproducibility of results

Note 1 [to entry: It may be used to provide a known performance level within a laboratory against which to
comparg selected performance parameters on test washing machines as defined in this PAS — refer to 5.5/2.

3.1.4
washeér-dryern
washing machine which includes both a spin extraction function and also a meaps for
drying| the\textiles, usually by heating and tumbling

Note 1 to entry: This PAS only covers the operations which relate to the washing machine function — see
Clause 1.

1 Address (International Commission on lllumination):
The CIE Central Bureau
Kegelgasse 27, A-1030 Vienna, Austria
Tel: +43 (01) 714 31 87
Fax: +43 (01) 713 0838
E-mail: ciecb@ping.at

http://www.cie.co.at/favicon.ico


http://www.electropedia.org/
http://www.iso.org/obp
http://www.cie.co.at/favicon.ico
https://iecnorm.com/api/?name=63f53763c3f2bd85cb98d901f92fe139
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3.1.5

spin extractor

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

3.1.6

vertical axis washing machine

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

Note 1 to entry: For the purposes of this PAS, vertical axis is where the angle of the axis of rotation is more than

45° to horizontal. Where the drum does not rotate, the washing machine will be classified as a vertical axis

washing machine.

Note 2 |to entry: The classification of vertical axis or horizontal axis in this PAS is only used\to define the
placemgnt of the load into the drum.

3.1.7

horizgntal axis washing machine
washing machine in which the load is placed in a drum which rotates around an axis which is
horizojntal or close to horizontal

Note 1 fo entry: For the purposes of this PAS, horizontal axis is where the angle of the axis is less than qr equal
to 45° tp horizontal.

Note 2 [to entry: The classification of vertical axis or horizontal axis-in this PAS is only used to define the
placemgnt of the load into the drum.

atic machine
washing machine where the load is fully treated by the machine without the need fof user

washing machine where the load,isvplaced in the wash compartment from the top, and|which
may b of a horizontal or verticalaxis type

3.1.1
side Ipaded machine
washing machine where the load is placed in the wash compartment from the sid¢, and
whichlis of a horizontal axis type

pullmpn machine
washing machine where the wash compartment is divided in two compartments

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

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

3.1.14

test series

group of test runs on a test washing machine which, collectively, are used to assess the
performance of a washing machine
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3.1.15

operation

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

3.1.16

programme

series of operations which are pre-defined within the washing machine and which are
declared by the manufacturer as suitable for washing certain textile types

3.1.17

cycle

complEte washing process, as defined by the programme selected, consisting of a sefies of
operations (wash, rinse, spin, etc.) and including any operations that occur\after the
completion of the programme

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

3.1.18
spin gxtraction
water{extracting function by which water is removed from textiles_by centrifugal action, |which
is included as a function (built in operation) of an automatic washing machine but mgy also
be pefformed in a spin extractor

3.1.19
spin §peed
rotatignal frequency of a drum during spin extraction

Note 1 fo entry: A method for determination of spin speéd is not defined in this PAS.

3.1.20
base |oad
unsoilpd textiles used for testing

3.1.21
test Igad
base |oad used for testing plus stain test strips

3.1.22
test Igad mass
actuallmass of the'base load including stain test strips

3.1.23
nominal test load mass

mass lofodry textiles of a particular type for which the performance of the test washing

machine shall be tested (rated capacity or part load)

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

3.1.24

rated capacity

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

3.1.25

programme time

time from the initiation of the programme (excluding any user programmed delay) until the
completion of the programme. If the end of programme is not indicated, the programme
time is equal to the cycle time
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3.1.26

end of programme

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

Note 1 to entry: Where there is no end of programme indicator and the door is locked during operation, the
programme is complete when the load is accessible to the user. Where there is no end of programme indicator
and the door is not locked during operation, the programme is complete when the power consumption of the
appliance drops to some steady state condition and is not performing any function.

Note 2 to entry: An indication of the end of the programme may be in the form of a light (on or off), a sound, an
indicator shown on a display or the release of a door or latch. In some washing machines there may be a short
delay from an end of programme indicator until the load is accessible by the user.

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

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

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

3.1.2

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

Note 1 [to entry: Variations in the laboratory water Supply pressure may affect the main wash duration. This
definitign is only applicable to test washing machines. The reference machine wash time used for calibrption of
the refgrence machine is defined differently. Reférto Table E.1.

3.1.29
remaiping moisture content
measyre of the additional amount of moisture that is contained in the base load in relation to
the equilibrium condition for\base load items which have been conditioned in a congrolled
space|(refer to 6.4.5.2)

Note 1 fo entry: This equilibrium condition is defined as 0 % remaining moisture content in this PAS. Hence it is
possiblg¢ for a base load of load items to have a negative remaining moisture content when treated with altumble
drier. Refer also to Annex F.

3.1.30
rated [voltage
voItagF assigned to the appliance by the manufacturer

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

3.2 Symbols

3.21 Symbols relating to 9.2 — washing performance
Cy the sum of the average reflectance values (Y-values) for each test run

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

i the sum of the reflectance values in each test run of the test washing machine
test
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Ctest

Cref

fw-1,0

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

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

machine
the number of soil types per stain test strip
the number of stain test strips in each test run

confidence interval for ¢

ratio between the test washing machine, aest, and the reference machine, aef

05

standard deviation of the ratio ¢

the standard deviation of C;

the standard deviation of the reflectance values for each soiltype within a

test run

the “Student T” factor for (w-1) degrees of freedom for,a‘\confidence of 95
2,776 for five test runs equals four degrees of freedom, two sided test)

the number of test runs in the test series

the average reflectance values for each soil type

the average reflectance value of the 4.individual readings for each of the

types on a stain test strip
Symbols relating to 9.3 — water extraction (spinning)
remaining moisture content
the mass of the conditioned base load (g)

the mass of base load atthe end of the test run (g)

Symbols relating to. 9.4 — energy, water and time

the measured average cold water inlet temperature (°C)
the measured average hot water inlet temperature (°C)
the volume of the cold water used during an operation (I)
thevolume of external hot water used during operation ()

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

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

the total gas energy metered during the operation (kWh)

the calculated hot water energy for the operation (kWh)

the calculated total hot water energy determined during the test (kWh)
the total steam energy metered during the operation (kWh)

total energy (kWh)

Symbols relating to Annex F
the mass of base load at the end of the bone dry run (g)

given

0 (i.e.

5 soil
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3.2.5 Symbols relating to Annex G

My the desired total load mass (kg)
Mg the mass of a small sheet

My the mass of a medium sheet
M the mass of a large sheet

Mgt the mass of a stain test strip .

My+st the mass of a medium sheet with a stain test strip attached

Xs the number of small sheefs
Xm the number of medium sheets
X the number of large sheets

Xpm+s7l  the number of medium sheets with stain test strips attached
4 Requirements

4.1 General

This PAS describes test methods for the measurement* of the following perfornance
parameters:

— w3gshing performance;

— rinsing performance (under consideration);
— wdter extraction performance;

— wdgter consumption;

— engrgy consumption;

— wdgsh bath temperature;

— cy¢le time.

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

This PAS does not” specify minimum performance requirements for clothes washing
machines.

4.2 |Rated Capacity

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

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

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

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

Where information on the rated capacity is not available, the test load mass shall be
determined according to Annex K.
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If the rated capacity for a synthetics/blends programme is not specified by the manufacturer
or supplier, the test load shall be 40 % of that for a cotton programme.

4.3 Dimensions

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

vertical dimension measured from the floor to a horizontal plane at the
maximum height of the washing machine, with the door/lid closed. If
adjustable levelling feet are provided, they shall be moved up and down to

Helght a1/612

determine minimum (a4) and maximum (ay) possible heights.

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

Width (b4 = horizontal dimension, between the sides, as measured betweep two
parallel vertical planes against the sides aof) the washing machine
including all projections.

Width|b, = horizontal dimension, between the sidesj{as measured betweep two
parallel vertical planes against the sides of the washing machine
including all projections including an 9pen side mounted door/lid.

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

Depth|c, = horizontal dimension as, measured from a vertical rear plane against the
washing machine apd the most prominent part of the front, knoljs and
handles also beingiaken into account, with the door/lid open (generally
when at right anglés to the machine front).

Drum = the volume of-a-washing machine, where required, shall be determiped in

volumg accordance with Annex K.

NOTE 1 Dimension a4 a, is_generally only applicable to top loaded washing machines while dimensi¢n c, is

generally only applicable to front'loaded washing machines.

NOTE 2 Width b, is refering to washing machines with a loading door at the side of the machine.

NOTE 3 Dimensiofi/eq"is intended to provide an indication of the required depth for the washing maching¢ where

the fasg¢ia is intended to be flush with adjacent furniture or appliances.

5 Tfst conditions, materials, equipment and instrumentation

5.1 General

”

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

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

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

5.3 Ambient conditions
5.3.1 Electricity supply

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

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

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

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

5.3.2 Water supply
5.3.2. General

The measured total water hardness, water témperature and water pressure of water sufpplied
to tegt washing machines shall comply: with the following requirements and shall be
reported. This water is generally referredto as laboratory supply water in this PAS.

5.3.2.2 Water hardness

For al| treatments of the baseé load prior to a test series and all washing machine test runs
in accprdance with this PAS .soft water shall be used. The soft water shall have a total|water
hardng¢ss of (0,5 + 0,2) mmol/l.

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

Total yater-hardness is determined and expressed in mmol/l of CaCOj5 equivalent.

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

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

5.3.2.3 Water temperature

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

— for cold water (15 £ 2)°C;

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

When the manufacturer specifies a hot water temperature range, which includes (60 t 2) °C,
the hot water temperature shall be set at (60 + 2) °C. When the manufacturer specifies a hot
water temperature range, which does not include (60 £ 2) °C, the hot water temperature shall
be set at the end of the temperature range which is closest to (60 +2) °C. When the
manufacturer specifies a single temperature with a tolerance, then that temperature shall be
used. The water supply system shall be configured so that the temperature of all water
entering the inlet hose of the test washing machine is within specified tolerance with the
exception of up to 250 ml of each increment up to a test load mass of 10 kg and up to 500 ml
of each_increment up to a test load of 50 kg Ear Inrgpr test load masses the t:\ym:\ln’ri n for
each |increment is 1000 ml. A temperature recording system shall record inlet |water
tempefrature at intervals of no less than once per second.

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

5.3.2.4 Water pressure

The sfatic (gauge) pressure of the laboratory supply water at the inléet to each test washing
mach{ne shall be maintained at (240 £ 50) kPa throughout the test, including during(filling
operations. The water supply to the reference machine shall be’in accordance with D.3 /1.

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

5.3.3 Ambient temperature and humidity
5.3.3. Ambient temperature and humidity for washing machine testing

The ambient temperature of the-test room shall be (23 + 2) °C at the start of the washing
machipe test. The ambient temperature shall not rise more than 4 K during the test rup. The
measyred ambient temperature for washing machine testing shall be reported. It shall be
rounded to the nearest~0;5 °C.The maximum and minimum ambient temperature duripg the
test ryn shall be recaorded. The measurement location shall be in the vicinity of machine|under
test. For washing tmachines with a drum volume equal or larger than 4001 the ambient
tempefrature tolefance can be increased to (23 - 2 + 6) °C.

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

5.3.3.2—Ambient-temperature-and-ambientrelative - humidity forconditioningof base

load items

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

— ambient temperature: (20 + 2) °C;

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

The measured ambient temperature and relative humidity for conditioning base load items

shall be reported. The ambient temperature shall be rounded to the nearest 0,5 °C. The
ambient relative humidity shall be rounded to the nearest whole percentage.
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Specific requirements regarding conditioning of the base load are specified in 6.4.5.2. As an
alternative to using a controlled room or chamber for conditioning the base load, the bone dry
method may be used. Refer to 6.4.5.3.

5.4 Test materials
5.4.1 General

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

— base load (load items);

—

— stgin test strips;
— detergent.

NOTE |[Suitable sources of test materials are given in Annex N.
5.4.2 Base load

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

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

Base load item Size Nominal mass
mm g
Small sheet (610 x 620) *+ 20 105+ 3
Medium sheet (910 x 1 240) £ 20 295+ 10
Large sheet (1410 x '\870) + 20 660 = 20

5.4.3 Stain test strips

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

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

— the removal©fprotein pigments, the test piece used being soiled with blood;

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

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

Stain fest sitrips consist of square pieces with individual soil fypes measuring
(120 £ 5) mm x (120 £ 5) mm each which are joined together into a strip with the different
kinds of soil in the following order:

— unsoiled piece;

— sebum;

— carbon black/mineral oil;

— blood;

—  €0cCoa;

— red wine.

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

5.4.4

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

Detergents

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

The reference detergent is distributed in three separate components:

— base powder (with enzyme and foam inhibitor);

— sodium perborate tetrahydrate;

The t
comp
deter
date

deem

Mixing
specif]

5.5
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same
reprod

B

ree components shall be stored separately. The date of manufacture. for

ent A* and the storage conditions shall be as specified by the manufacturer: If no
or the detergent components is specified by the manufacturer, the lexpiry d
d to be one year from the date of manufacture.

nent shall be marked by the supplier on the container. The life of each componEnt for

of detergent components, lifetime after mixing, dosage and-placement of deterg
ed in 6.3.

Equipment
General

ection sets out the specifications for specialized test equipment required for wa
ne testing to this PAS, including:

bctrophotometer;

uipment for conditioning the basel\load;

n.

cklist of other laboratory: equipment which may be required for washing ma

is provided in 5.5.6.

Reference machine

procedure, to both machines to provide a measure of relative performancy
ucible results.

Speciilications for the reference machine are given in Annex D.

each

Xpiry
te is

ent is

shing

chine

g the
e and

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

5,0 kg

5.5.3

for the reference test programme.

Spectrophotometer

5.5.3.1 General

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

The m

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

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

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

— Measuring geometry: d/8°%

- UV-filter: The ultraviolet filter shall have a spectral transmittance

of £ 0,01 at wavelengths of 400 nm and less, and a spectral
transmittance of = 0,80 at wavelengths in the range 450 nm to
700 nm;

— Mepgasurement aperture:  minimum 20 mm diameter;

NOTE |Where a measurement aperture is not circular, an aperture area of not less than 314 mm? is~aceeptable.
— Gloss / specular excluded, i.e. measurement with open gloss / specular trap.

5.5.3.2 Calibration

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

— whHite standard: barium sulfate tablet or certified white cerafmictile;

— angd black standard: black body or light trap or certified black ceramic tile;
— or|using procedures as specified by the instrument manufacturer.

The gpectrophotometer shall be checked for itshspectral performance and measurgment
accuracy at least once a year.

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

5.5.4 Equipment for conditioning the base load

This HAS requires base load items to be treated in a controlled manner prior to their puse in
performance tests in order to_determine their mass under standardized ambient condjtions.
The alternative methods of conditioning the base load items are:

— legving the base doad items in a room or chamber with a controlled ambient tempedrature
and humidity (refer to 5.3.3.2) until their remaining moisture content is in equiliprium.
Rdfer to 6.4,5,2-for details;

— trejating the base load items in a clothes dryer of specified performance to ensure that the
bajse lead"items are in a “bone dry” state. Refer to 6.4.5.3 for details. Annex F sqgts out
the method and the specifications for a tumble dryer which is used for this method.

5.5.5 Iron for preparation of stain test strips after washing

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

5.5.6 Other equipment

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

— mass;

— volume of water and other liquids;

— length and dimensions;

— electrical parameters (voltage, energy, frequency);
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— temperature of water and air and humidity of air;

— water pressure supplied to the washing machine;

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

— pH of the laboratory supply water;

— time.

For some of the above measurements, the specifications of instruments used to take these

measurements are not explicitly defined in this PAS, except that the accuracy of
measurement as specified in the following section shall be achieved.

Note f
for de
5.6.2)

5.6 |Instrumentation and accuracy

ermining mass of load items and the whole base load and mass of detergent

(rg

5.6.1 General

Instrupnents used and measurements made for this PAS shall comply with the following
speciflcations.

5.6.2 Instruments
Parameter Unit Minimum Minimum Additional
Resolution Accuracy requirements
Mass
Masses in the range up to 100 g g 0,05 g +0,19g -
Masses in the range g 0,59 +1g -
bdtween 100 g and 2 000 g
Masses in the range from 2 kg to 50 kg 9 10g +20g -
Masses in the range above 50 kg g 504¢ +100 g -
Température
Ambient temperature °C 0,1 °C +1K -
Whter temperature °C 0,1°C + 0,6 K See Annex |
Ambignt humidity % (RH) 1 % (RH) +3 % (RH) The specificationd shall

be met over @
temperature range of
15°Cto 25 °C

Water|volume (wafer inlet) Separate meterind for
hot and cold inlets|,

Water volumes up and equal to 100 L L 0,1L 2 % where applicable.
Water’volumes above 100 L L 05L 2 % Devices using visdosity
should be calibrated at
the actual nominal
temperature + 5 °C, and
the nominal flow rate.
Water pressure kPa 10 kPa 5 % -
Time s 5s 1 % -

Spin speed rpm 1 rpm 1 % -
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5.6.3 Measurements
Parameter Unit Minimum Additional requirements
Accuracy
Total water hardness mmol/L 2 % -
Total Energy
Electrical energy kWh +1 % Due to distortion of the voltage and
current wave forms caused by inductive
devices such as motor controls specific
requirements for energy meters are
necessary. See e.g. EN 62053-21 for
more information.
Glas energy kWh +1 % As a recommendation, see Annex |.
Stean] energy kWh +2 % See Annex J.
6 Preparation for testing
6.1 |General
This section sets out the requirements for the preparation of the-test washing machine and
refergnce machine prior to testing. It also specifies the reguirements for the preparafion of

test Igads for test washing machine and the reference machine.

6.2
6.2.1
6.2.1.

Test washing machine and reference machine preparation
Test washing machine

General

The measurements shall generally be.‘carried out on a new washing machine wh

install
this P

bd and used in accordance with“the manufacturer’s instructions, except as requi

shall e documented in the test report.

6.2.1.

P Preparation of the test washing machine after installation

After installation, the test washing machine shall be run for two complete cleaning run

cotton
water
refere

programme, with the maximum wash temperature set and setting maximum main|
level if applicable, the first run without load and with 1 g per litre of drum volume
hce detergent and the second run without load and without detergent. No add

runs ¢r cycles’/of any type (loaded or empty) shall be undertaken on the test w

mach

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

ne between test runs within a test series.

ich is
ed by

AS. Where there is more thah:one option for installation, the option chosen for festing

5 on a
wash
of the
itional
shing

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

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

standi

ng at the stable laboratory ambient temperature until the test series is finished.
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6.2.1.4 Preparation of the test machine for a test run

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

Where the test washing machine is equipped with a temperature sensor to determine the
water temperature in the sump during the wash operation, the temperature measured by this
sensor may be taken as an alternative to the drum temperature to assess whether the test
washing machine is at ambient temperature. Before each test run. any detergent gigienser
shall be clean and dry prior to the addition of detergent. Observe that after the attomatic

washing machine is started no action shall be taken to help dispensing the detergent.

6.2.2 Reference machine

The rgference machine shall be checked in accordance with the requirements of Arnnex E
prior tp a test series.

The rgference machine start up programme shall be run immediately (not more than 3D min)
prior tp the commencement of any test run (refer to E.4).

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

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

It is rgcommended not to use the reference machine for any other purpose (e.g. rinsing |oads)
betwepn the test runs of a test series:

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

At eagh test run it shall’be checked that no detergent remains in the detergent dispenser. It
shall be ensured that-in-the reference machine the detergent is totally dispensed during the
water |intake for the.nrain wash. If detergent remains in the dispenser after the initial fil|, then
that tgst run shajl\not be valid.

6.3 |[Detergent

6.3.1 General

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

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

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

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

Table 2 — Detergent Dose

Test washing Reference washing machine dose

machine dose

5 g/kg of rated capacity + 8 g/kg of 74 g
nominal test load

NOTE

prograjmme and load type and is a different dose to the test washing machine. The reference machine is|

operatg

If a p
figure
accorg
1:2 fo

NOTE 1
deterg¢

6.3.3

Weigh
dose

The
compq
time o

6.3.4

Wherse
as foll

— wh
dig
— wh

ma
thd

Only i

priorrr use. Mixed detergent shall be stored.inv a sealed container if not used immed
a

g/kg grams of detergent is per kg of nominal test load mass. Dosage for reference machine is

d at a fixed load size; refer to 5.5.2.

e-wash is to be included, the total quantity of detergent used shall“be 1,25 tim
5 above. The total detergent quantity is to be split between pre-wash and main w
ance with the manufacturer’s instructions. If there are no instruetions, the split sh
pre-wash:main wash.

The quantity of detergent specified in this PAS is fixed by the .nominal test load mass. The re|
nt and the quantity specified may not be reflective of some commerteial detergents.

Mixing detergent

the quantity of detergent components specified in Annex B to make up the det
equired for each single test run. The components shall be thoroughly mixed to

ximum storage time prior to use of-reference detergent after mixing of det
nents shall be 14 d. All detergent_components shall be within their expiry date
f use.

Detergent placement

a detergent dispenser.is present, the detergent dose specified in 6.3.2 shall be j
pWS:

ere dispenseris_large enough to hold the whole dose, place all detergent
penser; or

ere the diSpenser is not large enough to hold the whole dose, fill the dispenser
ximum_(level indicated and place any excess detergent for the test run into the b
drumiaccording to 6.3.5 before the load is added.

n‘the case of vertical axis washing machines, where the manufacturer recomme

ixed by
always

s the
ash in
all be

ference

ergent
jether
iately.
ergent
at the

blaced

n the

to the
ase of

nds in

the us

er guide that the detergent dispenser only be used when using a delay start opt

on on

the machine (e.g. to avoid damage to fabrics which are in contact with the detergent), then
the detergent shall be placed in the base of the drum according to 6.3.5 as if the dispenser is
not present.

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

6.3.5

Placing detergent into the drum base

If the dispenser is too small for the amount of detergent or no dispenser exists place the

deterg

ent into base of the drum according to following procedure:
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— Cover the bottom of the drum with one small sheet from the base load. Place the
detergent on the small sheet and cover the detergent with another small sheet from the
base load prior to the loading of the other base load items.

6.4 Test loads
6.4.1 General

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

— defermination of test load mass;

— mdximum age requirements for base load items used in a test series;
— pre-treatment of new base load items prior to use in testing;

— nofmalization of the base load items between test series;

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

— fix|ng stain test strips to the base load to make up the appropriate test load prior t¢ each
test run.

The same base load shall be used exclusively for a single test washing machine for gll test
runs in a test series. No normalization runs shall occuf/between test runs in a test series.
The bpse load is dried in a dryer between test runsswijthin a test series but the bas} load
does not have to be conditioned prior to the next:test run. 8.2.5 specifies requirements for

check|ng the base load between test runs in a test'series.

A schematic flow diagram showing the preparation of load items prior to a test seties is
shown in Figure 1.
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Base load items according to
specifications in 5.3.1

Yes

New items? Pre-treatment of new items: 6.4.2

No

Normalization of items prior to a
new test series: 6.4.4
Must be same water hardnes
as following test series

It.e‘ms No Conditioning of items psior to a
conditioned? new test series§;6:4.5
Yes

LOAD ITEM PREPARATION PRIOR TO TEST SERIES

\J IEC

Figure 1 — Load item preparation prior to a test series

6.4.2 Pre-treatment of new base load jtems prior to use

The blase load items shall be treated\before their first use by undergoing a normalization
wash process five times, as defined.in 6.4.4 but without intermediate drying and using 1p g/kg
of the[reference detergent A*. This_shall be followed by normalization according to 6.4]4 and
by conditioning according to 6.4.5!

6.4.3 Requirements régarding the maximum age of base load items

Any irldividual base foad item shall not be used for more than 100 test runs, excluding pre-
treatment runs pridr {fo initial use (refer to 6.4.2) and the normalization runs between each
test spries (referto 6.4.4).

To mget therage requirements specified in this PAS, a system of tracking the number ¢f test
runs 1|or each load item is recommended.

6.4.4 Normalization of base load items before a new test series
6.4.4.1 General

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

Before a new test series the base load shall be normalized as specified below.
Normalization of the base load is followed by conditioning according to 6.4.5 in order to
determine the load item mass in a standardized state prior to commencement of the next test
series. Normalization of a base load prior to use in a test series shall always be done using
a laboratory supply water with the same total water hardness (refer to 5.3.2.2) as that is to be
used for the subsequent test series.
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NOTE Typical laboratory practice would be to normalize the base load at the completion of a test series and
then dry the base load as specified and place it in a conditioning room/chamber until the next test series.

6.4.4.2 Normalization of base load items before a new test series

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

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

6.4.5 Conditioning of base load items before a new test series
6.4.5. General

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

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

NOTE |The base load does not have to be conditioned bétween test runs within a test series. However, the base
load is|to be dried in a tumble dryer and some checks\on the base load mass between test runs are spegified in
8.2.5.

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

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

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

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

6.4.5.3 Conditioning of base load items using the bone dry method

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

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

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

6.4.6.2 Determination of the test load mass

The test load mass shall be determined to nearest 0,5 kg for the test load mass up to 10 kg.
Above 10 kg of test load the mass shall be determined to the nearest 1 kg. The test load
mass [shall be adjusted so that it corresponds to the required test load mass for the sp¢cified
programme of the test machine. The numbers of small, medium and large sheets inrnthg base
load for various required test load masses are specified in Table 3. Final adjustment |of the
test Ipad mass, which includes the mass of the stain test strips shall be made by adding or
removing small sheets so that the total mass is as close as possible (£100,g) t0 the ngminal
requirged test load mass for test loads up to 10 kg and + 200 g for test loads' above 10[kg.
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Table 3 — Number of different load items in the test load
for various test load masses

Required Number of stain test Number Number of Number of
test load strips and number of of additional large sheets
mass medium sheets to which small medium
stain test strips are sheets 2 sheets
attached

kg

2 2 6 2 0
2,5 3 4 3 0
3 3 9 3 0
3,5 4 8 4 0
4 4 12 4 0
4,5 5 11 5 0
5 5 15 5 0
5,5 6 14 6 0
6 6 12 6 1
6,5 7 11 7 1
7 7 15 7 1
7,5 8 14 8 1
8 8 12 8 2
8,5 9 10 9 2
9 9 15 9 2
9,5 10 14 10 2
10 10 12 10 3
15 10 11 10 10
20 10 11 10 17
25 10 11 10 24
30 10 10 10 31
40 10 16 10 44
50 10 15 10 58
60 10 15 10 72
70 10 14 10 86
80 10 13 10 100
90 10 12 10 114
100 10 12 10 128
150 10 14 10 197
200 10 11 10 267
250 10 14 10 336
300 10 10 10 406

2  The actual number of small sheets may differ from the number indicated above (which is

intended to be indicative.
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Calculation of loads not shown in Table 3

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

6.4.8

Addition of stain test strips to the base load

6.4.8.1 General

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

6.4.8.

Stain

Stain

The n
the b4
view @

Mediu
flatte

Attach

p Attachment of stain test strips to base load

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

test strips are attached to medium sheets.

se load (refer to 6.4.6.1). The orientations described in the following text refer to
f the medium sheet and stain test strip in Figure 2.

sheets to which stain test strips are attached for a washing performance test sk
ed by hand or iron prior to the attachment.

the stain test strips to the medium sheet as follows:

Place the stain test strip on top of the medium-sheet so that the unsoiled piece of th

is
Fig
Mg

ed
bo

Se¢
toy
rig
led
se

ht the top and with serial number or otherémanufacturers marking facing up, as sh
ure 2.

ve the stain test strip so that the.fight hand edge of the strip aligns with the righ
ge of the medium sheet without 6verlap and that the strip is located centrally from
ftom.

w or fasten the right-hand_edge of the stain test strip onto the right-hand edge
vel or pillowcase in this position along a line that is a distance of (10 £ 5) mm frg
ht-hand edge of towel or pillowcase and strip. Where non-metallic fasteners are u
st 2 fasteners per:-soiled piece shall be used to ensure that the strip is adeq
cured along its dength. Metallic fasteners of any type shall not be used.

A

s 1g——— Unsoiled pieces
(manufacturers marking on top)

imber of stain test strips used for a performance test shall be as)shown in Tablg¢ 3 for

8 plan

all be

e strip
bwn in

hand
top to

of the
m the
sed at
uately

Medium sheet

91 cm side

>— Soiled pieces

-/

/
Sew or fasten at 10 mm = 5 mm. If fasteners
are used a minimum of 12 fasteners shall be

attached at equal distances
IEC

Figure 2 — Attached test strip
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7 Performance measurements — general requirements

This clause sets out the main performance test methods specified in this PAS.

The following performance parameters are intended to be measured using a common single
test series as set out in Clause 8:

washing performance;

water extraction performance;

total energy consumption;

bafh temperature;

wdter consumption;

pr

The e

NOTE

gramme time.

aluation of these measured parameters is specified in Clause 9.

A method for the assessment of rinse performance is under consideration.

Prior fo performing a test series, the following parameters need to be selected:

pe
an

rformance tests required (washing performance, water extraction performance,
d energy consumption, bath temperature and programme time);

programme to be tested on the test washing machine;

tegt load mass (rated capacity or part load).

The pgrimary requirement of this PAS is for_the determination of performance at

capa
this P
capa

perfor

8

8.1

This s

S without a statement of load size shall be determined on the basis of tests at
ity. However, additional tests may~be conducted at other capacities. Any clai
mance for such test results shall-be qualified with the test load mass used.

jity for each relevant load type and set-o¥ test conditions. Any claim of performa

Tests for performance

General

pction sets outithe’test procedure for the determination of the following parameter

wdshing performance;

wdter extraction performance;

en
ba

water

rated
hce to
rated
ms of

rgy. consumption;
fh teémperature;

water consumption;

programme time.

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

While the text in this PAS is written from the perspective of a single test washing machine
operating in parallel with the reference machine, more than one test washing machine may
be operated in parallel with the reference machine during a test run or test series.
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8.2 Test procedure for performance tests
8.2.1 Test conditions, materials and preparation for testing

For each test run the reference machine and test washing machine shall be conducted as
follows:

— connected to an electricity supply specified in 5.3.1;

— connected to a laboratory water supply system specified in 5.3.2;

— in ambient conditions as specified in 5.3.3;

— with the test washing machine and the reference machine prepared in accordance with
6.2 X

— us|ng a base load specified in 5.4.2 and a test load that has been prepafed in
acfpordance with the requirements of 6.4;

— us|ng the detergent specified in 5.4.4 and with the detergent dose and placement sp¢cified
inp.3.

Stain fest strips and detergent (as applicable) used in the test washing machine apd the
refergnce machine shall be from the same batch for all test runs-within a test series| Test
loads|shall have new stain test strips attached for each test run“irrespective of whefher a
washing performance test is being conducted. Detergent shall“be used in all perforance
tests ¢xcept where otherwise specified (refer to 6.3).

8.2.2 Test load and loading

The npminal test load mass shall be selected for €ach test series.

Prior jo a test series, separate conditioned base loads to achieve the required test load
mass| (see 6.4.6) shall be prepared for the reference machine and the test washing
machine. The same base load shall be used in each test washing machine for all test runs
in a test series.

Each test washing machine andithe reference machine shall be loaded in accordance with
the reuirements of Annex G,

8.2.3 Programme

The pfogramme selected on the test washing machine and any associated settings shall be
in accprdance with\the manufacturer’s instructions. In the case of a programmable washing
machine, the manufacturer’s instructions regarding the settings of the washing machine and
programme -description shall be followed. The programme selected on the test washing
machine (with any associated settings) and the reference machine shall be reported.

8.2.4 —TFest Pt ocecure

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

Test procedures specific for gas and steam heated washing machines can be found in Annex |
and Annex J.

NOTE The intent of “parallel” is to ensure that test washing machines are subjected to comparable variations in
normal laboratory conditions as the reference machine.

Operate the test washing machine and the reference machine in parallel on the relevant
programmes ensuring that no user selected delay is incorporated. Monitor and record all
required parameters during the programme.
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Any adverse warning indicators (e.g. warnings or faults) shall be noted and considered when
assessing test run validity.

Within 10 min of the end of programme, remove the test load. The stain test strips shall be
carefully removed as quickly as possible. Proceed to follow the relevant requirements of each
of the performance tests being performed in the test series. Assessment of water extraction
performance can be affected by delays in subsequent measurements, so specific
requirements regarding measurement (and where necessary, storage) of the base load after
the completion of the programme and timing of measurements are specified for these tests.

8.2.5 Test series

8.2.5. General

A test series of five tests is carried out on the test washing machine and the reference
machine in parallel. The first test run in a test series shall be done with a-normalizgd and
conditjoned base load (see 6.4.4 and 6.4.5).

At thel completion of measurements for a test run, the base load shallybe dried in a fumble
dryer [o a remaining moisture content of (0 £ 3) %. Do not adjustynidmber of items during a
test series. Care is required to ensure that no base load items are lost or gained between
test runs, so a system of accounting for all base load items/should be used. After the last
test rlin of a test series the base load may be normalized directly without drying in betyeen.

In cirqumstances where one of the five test runs on either the test washing machine [or the
refergnce machine is invalid (e.g. power failure{ test washing machine or reference
machine breaks down, instrumentation or controligear fault or failure), it is permitied to
conduct a sixth test run on the test washing machine(s) and the reference machi%e (as

requirgd) in the test series under identical conditions. Similarly, if evidence is providgd that
one of the test runs in the test series had problems due to abnormal conditions, a sixth test
run may be added under identical conditions. The reason for the extra test run shall be
reported. The invalid test run is eliminated completely from any subsequent evaluation.

8.2.5.2 Evaluation of results\(reference to 9.1) where more than 5 test runs are
undertaken in a test.series

The rgason for rejection of a test run from a test series shall be explained in the test feport.
Wherg an additional testirun is required on a test washing machine, only the test washing
machihe of interest and-the reference machine need be operated for a sixth test run. Where
an addlitional test runis required on the reference machine, the reference machine and all test
washing machinesiwhich were operated in parallel for the test series shall be subjected to a
sixth test run.cOnly washing performance requires results from both the test washing machine
and the reference machine.

If morethan one test run is invalid in a test series, then the whole test series is inpvalid,
irrespective of the reason. In that case, the test runs completed shall be counted on load life
and then the load is normalized as per 6.3.3 for use in the next test series.

8.3 Measurements to determine washing performance
8.3.1 General

This clause contains specific requirements for the measurement of washing performance.
Evaluation of the measurements performed in this clause are set out in 9.2.

8.3.2 Removal and drying of stain test strips

After completion of each test run in accordance with 8.2, the stain test strips shall be
removed from the test load at the completion of the programme.
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Before taking reflectance measurements (8.3.3), the test strips shall be dried and flattened.
Any method of drying and flattening may be used provided it can be shown to produce the
same reflectance result as one of the following options:

e air dry and flatten by placing the wet stain test strip under tension at ambient temperature
in the dark; or

e air dry at ambient temperature in the dark, then flatten by ironing; or

e dry and flatten by ironing the wet stain test strip.

If an ironing appliance is used it shall comply with 5.5.5 and it shall be used in such a way

that it does not cause a surface shine on the test strip. This can be achieved by placing a
piece pfTabric between the hot plate and the stain test Sstrip.

Once |dry, the stain test strips shall be stored in a dry dark place until the)refle¢tance
measyrement is undertaken (refer to 8.3.3).

Residpial humidity in the stain test strips will influence the measurement results, d4s will
overhg¢ating during ironing. Exposure of the stain test strips to direct daylight at any shall be
avoided as far as possible.

8.3.3 Assessment of stain test strips

To aspess washing performance, tristimulus Y reflectance(measurements are carried put on
each ¢f the individual soil types and the unsoiled test pieee which make up the stain tesf strip.
Refledtance measurements shall be taken with a spectrophotometer as specified in 5.5.3.

For any complete set of tests, the reflectance of<all stain test strips (reference machine and
test washing machines) shall be measured_under the same ambient conditions. Thg stain
test sgtrips shall be allowed to stabilizé\rat these conditions before the refle¢tance
measyrements are undertaken.

Refleqtance measurements shall be faken with not less than four layers of the same washed
soil type as backing for the piece 'being measured. Every washed piece of soil shall be
measyred in four locations on the'top side, at the positions indicated in Figure 3. Each|of the
4 indiyidual readings shall be_recorded. The average value of the four readings for ea¢h soil
type shall be used in the subsequent evaluation for that soil type.

O

= N e o= - -r-----

@

O
.

IEC

Positions for measuring each soil type are in the centre of the four square quadrants.

Figure 3 — Positions for measuring soiled test pieces

8.4 Measurements to determine maximum spin speed

Maximum spin speed shall be tested during the same test runs in which washing
performance, spinning extraction, time and water and energy consumption are tested. During
the test, spin speed shall be recorded at intervals of 1 s or less. The maximum spin speed of
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each test run 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 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 washing machine in any way pertinent to the tests
being carried out. The type, installation and accuracy of the instrument used shall be
reported.

8.5 [Measurementstodeterminewaterextractionperformance—————
8.5.1 General

This [clause contains specific requirements for the assessment of water extraction
performance, which is a measure of the residual water in the base load. 'Evaluation |of the
measyrements performed in this clause are set out in 9.3.

The water extraction performance is expressed as the amount of semaining moisture |in the
base load after the final spinning operation at the end of the-programme relative fo the
conditjoned mass of the same base load.

This nmethod is intended for the assessment of automatic washing machines that have spin
operation at the end of the programme. It is also~intended to be used to assegs the
performance of separate spin extractors.

8.5.2 Washing machines

The tgst load shall be subjected to the performance test procedure specified in 8.2.

At the|end of the test programme as seét out in 8.2.5.1, without delay, remove the soiled test
strips| and weigh the base loadxThe mass of the moist base load at the end pf the
programme is recorded.

8.5.3 Spin extractors

For the measurement of water extraction performance of separate spin extractors the
washing and rinsing ‘loperations are performed in accordance with 8.2 but without a fingl spin
operation. The programme selected shall be suitable for the base load to ensure repeptable
conditjons. At the-completion of the programme, without delay, weigh the base load.

The spin @extractor shall be loaded evenly, with the items placed along the drum wall |of the
spin gxtractor. When the items reach about one-third of the height of the drum, the items are
pushe fromthe—circumferencetothe—centresoastofi-the-hotowinthe—centreof-the"drum.
This is repeated once or twice as the drum gets filled further. The base load is finally covered
at the top with the last base load item, which is folded over double for this purpose.

The water is extracted from the base load for the time recommended by the manufacturer or
for 4 min if instructions are not given.

8.6 Measurement to determine the bath temperature

Procedure for measuring the bath temperature is described in Annex H.
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8.7 Measurements to determine water and energy consumption and programme time
8.7.1 General

This clause specifies the procedure and measurements required for the determination of
water and energy consumption during typical operations such as washing, rinsing and spin
extraction. It also specifies the method for determination of the duration of the complete
programme and total water and energy consumption.

The purpose is to obtain reproducible data for the calculation of environmental impacts and
cost of operation based on water and energy consumption.

Evalu;lation of the measurements performed in this clause are set out in 9.4.

NOTE |This clause is applicable also to washing machines without spin extraction.
8.7.2 Procedure

The test load shall be subjected to the performance test procedure specified in 8.2. During
these |tests instrumentation for the measurement of water volumejswater temperature and
electrical energy shall record the required parameters. It is recommended that data [for all
parameters be recorded at regular intervals throughout the, test using a data logger or
computer. Data collection should commence well before the_ programme is initiated and
continue after the end of programme.

Comnjence the measurements when the programme is initiated (without any| user
progrgmmed delay). Stop the measurement at the end of programme.

A test series consisting of five complete test’runs shall be carried out using the selected
programme.

8.7.3 Measurement of energy supplied by electricity

The epergy supplied to the machine“under test via electricity shall be measured on thg main
electrical supply lines to the machine during the full programme time as defined in 3.1.2%.

8.7.4 Measurement ofienergy supplied by steam

Measyrement of steam energy is described in Annex J.

8.7.5 Measurement of energy supplied by gas

Measyrementof energy supplied by gas is described in Annex I.

8.7.6 L "\Measurement of energy consumed via compressed air

If the machine under test needs compressed air for the normal operation the energy
consumed via the compressed air shall be measured as follows.

Immediately before the start of a test run load the compressed air tank until the compressor
stops and shut of the compressor from the electrical supplies.

At the end of the test run when no more machine operation remains restart the compressor
again and measure the amount of electrical energy consumed by the compressor until the
compressed air tank is full again.

The compressor tank shall be sized in a way so the compressor can fill the tank to original
pressure after the test run. No other use of compressed air from the compressed air tank is
allowed during a test run.
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9 Assessment of performance

9.1

General

This section sets out the primary evaluation methods for the assessment of washing
machine performance under this PAS. This section includes the evaluation of:

— washing performance;

— water extraction performance;

— energy consumption;

ba+h tomnaratiira-
Tt P eTratoTes

— wdgter consumption;

— prggramme time.

For thie evaluation of washing performance (9.2) the result from the test washing ma

chine
lel. In
thine)
result

alues)

ed as

the 5

shall be compared to the result from the reference machine which is operated in para

case ¢f an invalid test run (in either the test washing machine or the reference mag

neithefr the test run result in the test washing machine nor the corresponding test run

from the reference machine shall be used for any evaluation of that'test washing machine

within|the test series.

9.2 |Evaluation of washing performance

The washing performance shall be evaluated below dsing the reflectance values (Y-v

measurements determined in 8.3.3.

Steps|a) to d) below are calculated for both the test washing machine and the reference

machine which have been operated in parallel.

a) THe average reflectance values X, fof’each soil type i is given as the mean value pTr test
rupn of the readings for each of‘the n stain test strips used in the test, calcula
follows:

n
2%

% =45

n
where

X is the average reflectance value of the 4 individual readings for each off
soil types on a stain test strip;

n is the number of stain test strips per test run

NOTE 1 The standard deviation s; for each soil type i, i.e. xl.j, within a given test run may be calculated as:
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T is the average reflectance value for each soil type, as calculated in a);

1
m the number of soil types per stain test strip.

The average sum C of the reflectance values for each of the five types of soil, for all test
runs is calculated as follows:

where

C, is the sum of the average reflectance values in each test run, as calculated in b);
w is the number of test runs in the test series.

THhe standard deviation s. of C,, is defined as:

where
C, is the sum of the average reflectance values in each test run, as calculated in b);

C s the average sum of the reflectancevalues in each of the five types of sofl, for all
test runs in the test series. This.is' calculated in ¢);

w  is the number of test runs.
THe ratio q of the average sum is calculated as:

_ Ctest
q=—
CYref
where
C is theaverage sum of the reflectance values for the test washing mac¢hine,
st as galculated in c);
C is~the average sum of the reflectance values for the reference machine, as

calculated in c).

Thie calculated ratio g shall be rounded to the nearest 0,001.
TII I L 4 io-o—is-defined_as:
q

i (Ck\esl _ q)2
§ = k=1 Cref
1 w—1
where

] is the sum of the reflectance value in each test run of the test washing
test machine, as calculated in b);

C is the average sum of the reflectance value in each test run of the
ref reference machine, as calculated in c);

q is the ratio of the average sum, as calculated in e);
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w is the number of test runs.
g) The confidence interval p for the ratio of the average sum is defined as:

S
pP=q i_qxtw—l, 0,05
Jw
where
s is the standard deviation of the ratio g, as calculated in f),
q
t is the “Student T” factor for (w-1) degrees of freedom for a confidence level of
(o] .C. ; ; ’
w is the number of test runs.

NOTE 2 The equation assumes parallel running of the test washing machine and the referencé.machine
9.3 |Evaluation of water extraction performance

The Water extraction performance shall be evaluated below usihg the measurements
determined in 8.5.

The remaining moisture content RMC is calculated for each<est run in the test serigs and
is expfessed as a percentage:

. M, -M
ratio = ———
where

M| is the mass of the conditioned base\load;

M| is the mass of the base load at\the end of the test run (i.e. after spin extraction).

The water extraction performance, is-the arithmetic mean of the RMC values obtained [in the
test spries. It is expressed as a percentage, rounded to the nearest whole percent.

9.4 |Evaluation of water and energy consumption and programme time

9.4.1 General

The water and energy consumption and programme time shall be evaluated using the
measyrements-détermined in 8.7.

The afithmetic mean of the measured values is calculated.

9.4.2 Water volumes
Water volumes are expressed in litres, and rounded to the nearest 0,1 |. Separate volumes for

hot and cold water shall be reported, where applicable. Total water consumption shall be
reported rounded to the nearest whole litre.

9.4.3 Bath temperature

The bath temperature is expressed in degrees Celsius and rounded to the nearest 1 °C.
(See Annex H.)

9.4.4 Programme time

Programme time is the time from the initiation of the programme (excluding any user
programmed delay) until the end of the programme. Programme time shall be determined as
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the average of values measured during each test run within a test series. Programme time
shall be rounded to the nearest minute.

9.4.5 Energy consumption

9.4.51

General

The energy consumed over a programme (called the programme energy), which is the
energy consumption value determined under this PAS, is the sum of the electrical, steam, gas
and compressed air energy plus any cold water correction plus the hot water energy.

Programme energy: The programme energy is determined asfollows:

where

S S S S

oY
—

Wtotal = Wet + Wgt + Wst + Wct + Wht + Wca

is the total electrical energy metered during the test;

is the electrical energy consumed for compressed air operation;
is the total cold water energy correction determined below;

is the calculated total hot water energy determined below.

is the total gas energy determined below

is the total steam energy determined below.

Programme energy only includes energy consumed during the programme. Addfitional
energy consumption may occur outside the programme. Electrical energy is expressed in

kWh rpunded to the nearest 0,05 kWh.

Gas egnergy is expressed in kWh roundedito the nearest 0,05 kWh and calculated from gas

consumption according to Annex |.

Steam] energy is expressed in kWh_rounded to the nearest 0,05 kWh according to Annex| J.

9.4.5.2

Cold water energy-correction factor

If the |nlet temperature-ofithe cold laboratory supply water deviates from 15 °C, the cold|water
energy correction factor’shall be determined for those operations where the internal heater
operales and/or where the test washing machine draws in external hot water using the

follow|ng formula:

where

. =(¥g % (1, — 15)) / 860

1/860

is the cold water energy correction in kWh for the operation. The value of ¥, for
each applicable operation shall be summed to give total cold water energy
correction W;

is the measured average inlet temperature of the cold laboratory supply water in
degrees Celsius averaged on volume weighted basis for each operation;

is the volume of the cold water used during an operation where the internal
heater operates and/or where the machine draws in external hot water using the
following formula. For the calculation the volume of cold water V' shall be used as
recorded (accuracy 0,1 1).

is the energy equivalent.
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The correction should be done only when the temperature of the cold water supply is between
13 °C and 17 °C. Outside of this temperature range the test is invalid. Note the value W, may
be positive or negative.

NOTE It is preferred that readings of temperature and volume are integrated over each operation to get an
accurate average weighted temperature and volume for use in the determination of the cold water correction factor.
This normally requires the use of a data logger to record temperature and water volume data at regular intervals
throughout each operation.

9.4.5.3 Hot water energy

When the unit is supplied with an external hot water source, the hot water energy shall be
calculated using the following formula:

Wl = (V, x (T}, - 15)) / 860

Wi is the calculated hot water energy in kWh for the operation;

Ty is the measured average inlet temperature of the hot laboratory supply water in
degrees Celsius averaged on volume weighted basis for each operation;

Vh is the volume of external hot water used during the,operation. For the calcylation
the volume of hot water 7}, shall be used as recorded(accuracy 0,1 I).

The value of W, for each applicable operation (including-rany operations that occur affer the
completion of the programme) shall be summed to give the calculated total hot water epergy,
Wt

NOTE [It is preferred that readings of temperature andvolume are integrated over each operation to|get an
accurate average weighted temperature and volume foruse in the determination of the hot water enerdy. This
normally requires the use of a data logger to recardvtemperature and water volume data at regular intervals
throughjout each operation.

10 Data to be reported

For each test, the relevantdata that shall be reported are listed in Annex M| It is
recommended that the data.are presented in the format shown in Annex M.
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Annex A
(normative)

Specification of stain test strips with standardized soiling

Artificial soils

The washing performance of a household washing machine is the result of mechanical and
chemical action, and a combination of both. Natural soils contain fatty matter, proteins and
organic and inorganic pigments in complex mixtures. Some kinds of natural soil are more

sensit
solubi

chemigal action.

In this
follow
develq

have een found to be suitable for the assessment of washing performarice:

specimen based on artificial sebum enabling the measurement of the scouring
mainly due to mechanical and thermal action;

specimen based on carbon black and mineral oil enabling the measurement
scpuring effect, mainly due to mechanical and thermal‘action;

spgcimen based on blood enabling the measurement’of the removal of protein pigme
spgcimen based on cocoa enabling the measurement of the removal of organic pigm

spgcimen based on red wine enabling the miéasurement of the bleaching effect.

A.2 | Supporting fabric for soil

A.2.1 Material

The fgbric used as support for-the soil is of pure cotton.

A.2.2 Weaving

Final fextile charactetistics (after pre-treatment — see A.2.3):

a)
b)

c)

d)

PAS, soil removal performance of a washing machine is determined by means
ng different types of standard artificial soils. These soils are~based on sp
ped stains that are intended to assess each of the main washing parameters,

ve to mechanical action, and some to chemical action, such as oxidation (bleaghing),
ization and emulsification. High temperatures increase the effect of mechanic

| and

of the
bcially
They

cffect,

bf the

Mass (EN 12127): (200 £ 10) g/m?2
Yarn twist

(ENASO 2061):

1 —Warp: (700= 100 Tm

2) Weft: (450 £ 100) T/m
Thread count:

1) Warp: (34 £ 2) double thread /cm
2) Weft: (20 % 2) thread /cm
Yarn count

(EN 1SO 2060):

1) Warp: (30 £ 1) Tex

2) Weft: (50 £ 1) Tex
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A.2.3 Pre-treatment
A.2.3.1 General

The fluidity index shall be between 0,4 Pas and 0,5 Pas. The pre-treatment may include
singeing, desizing, scouring and calendering. Fluorescent and optical brightener shall not be
used. The fabric is pre-treated through bleaching to obtain the following characteristics.

A.2.3.2 Reflectance

Tristimulus value Y: greater than 86 % for unsoiled cloth, measured with an instrument
specified in 5.5.3.

A.2.4 Reproducibility

Only specialized manufacturers, manufacturing large quantities of textiles, dre-likely|to be
able t¢ supply this fabric with an adequate reproducibility.

A.3 | Artificial soil

A.3.1 Soiling composition

A.3.1.4 Composition of soil based on sebum/pigment
a) Synthetic sebum:

1) Cow fat :32,8 %

2)) Wool fat :18,3 %

3) Free fatty acid :18,0 %

4) Cholesterol :3,7.%

5) Squalen : 89 %

6)] Coconut oil i 3,6 %

7) Hard paraffin 03,1 %
b) Pigment:

1)) Carbon black (se&A'3.1.2)

2) Kaoline

3) Iron oxide . (yellow and
black)

The pfoportien of pigments and sebum shall be such as to obtain the reflectance specified in
A.4.3.

A.3.1.2 Composition of soil based on carbon black and mineral oil
a) Pigment, carbon black:

1) Average size of grains 295 A

2) Average surface of grains  : 94 m2/g

3) Carbon content : 96,0 %
b) Oil, paraffin oil:

1) Specific mass : 0,885

2) Ignition temperature : 221 °C

3) Liquefaction temperature . —26 °C

The proportion of pigments and fatty materials shall be such as to obtain the reflectance
specified in A.4.3.
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A.3.1.3 Composition of soil based on blood

Pig’s blood, fresh and stabilized by the addition of 10 g/l ammonium citrate.

A.3.1.4 Composition of soil based on chocolate with milk

Unsweetened cocoa (20/22 % fat, not alkalized) with sugar, full-cream cow’s milk and water.

A.3.1.5 Composition of soil based on red wine

“Alicante”-type red wine treated with hot air.

A.4

Stain test strips

A.4.1 Application of soil

The application of soil by immersing the textile is recommended.

The treatment may include the following operations:

im
ca

dry

ne

ca

dry

ag

mersion;
endering;

ing;

endering;
ing;
eing.

W immersion, if necessary;

A.4.2 Soil checking after deposition-of soil

The mlanufacturer should make sure-that soil is evenly and regularly deposited. At the
preparation, the Y tristimulus reffectance measurements on a dry sample using an instr
specifled in 5.5.3, shall be within'the range specified below for each soil:

end of
ument

S¢bum /Pigment: (50 £ 3).
Cprbon  Black/Mineral (25 % 3).
ofl:

Blood: (19 £ 3).
Chocalate/Milk: (37 = 3).
Red“Wine: (44 + 3)

The difference between front and back should be within the defined limits.

NOTE The unsoiled reflectance prior to soiling is given in A.2.3.2.

A.4.3 Washed reflectance values

From each of the following programmes, five test runs in the reference machine using
programmes described in Annex E shall be carried out:

cotton 60 °C, 180 g detergent A*;
cotton 40 °C, 180 g detergent A*;
cotton 60 °C, 90 g detergent A*.
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The optical reflectance is measured using an instrument specified in 5.5.3 and evaluated in

accordance with 9.2.

The ratios and tolerances between the different programmes are defined in Table A.
shall be certified by the supplier of the material:

Table A.1 — Ratios and tolerances of standardized soils:
Reference Machine CLS

1 and

Soil type Ratio cotton 40 °C/ cotton 60 °C Raﬁgt:tg(’)‘ gg 10;:0 o
Sebun{/pigment 0,93 £ 0,03 0,98 £ 0,03
Carbof) black/oil 0,88 + 0,03 0,94 + 0,03
Blood 0,91 + 0,04 0,92 +0.05
Chocolate/milk 0,86 + 0,04 0,86 0,05
Red w|ne 0,86 + 0,03 0.89 + 0,03
sum (Yith Sebum) 0,89 + 0,02 0,92 + 0,02

These| ratios define the total test system of reference machines, base load, detergent
test sfrips (making up a test load) and reflectance measurement. Therefore ratios m
used as general qualification criteria for the test system within a laboratory, and can be
to assess the additional uncertainty from laboratory to laberatory.

A.5 | Marking of stain test strips and accoempanying data

Each patch of stain test strips shall be marked with a batch number and delivered wi
follow|ng information:
— batch number to permit checking date of manufacture;

— expiry date (the maximum period should be not more than one year from d
m4gnufacture);

— reflectance value of the non-soiled fabric (see A.2.3.2);
— reflectance values of\the soiled fabrics (unwashed) (see A.4.3);

— refllectance values jafter washing consisting of the tristimulus values Y for the ind
so|l types afterwashing in the reference washing machine at 60 °C and also for 40 °
60| °C with 90 g detergent A* together with the resulting ratios according to A.4.3.

A.6 | Advice for users

stain
ay be
used

th the

ate  of

vidual
C and

Follow manufacturer recommendations regarding storage and transport.

It is recommended that the user periodically check the reflectance values, given in
and A.4.3.

A.7 Suppliers

For suppliers, see Annex N.

A4.2


https://iecnorm.com/api/?name=63f53763c3f2bd85cb98d901f92fe139

- 48 — IEC PAS 63125:2017 © IEC 2017

Annex B
(normative)

Reference detergents — Reference detergent A*

Reference detergent A* is defined in Table B.1. The reference detergent is distributed as
three separate components:

— base powder with enzyme and foam inhibitor;
— sodium perborate tetrahydrate;

— bldach aclivaior tetra-acetylethylenediamine.

The proportions of components of the reference detergent used in tests are:

— 77|% base powder with enzyme and foam inhibitor;

— 20|% sodium perborate tetrahydrate;

— 3 % bleach activator tetra-acetylethylenediamine (TAED).

Table B.1 — Composition of the reference detergent A*
Ingredient % Tolerancp (%)

Linear|sodium alkyl benzene sulfonate 8,8 0,5
Ethoxylated fatty alcohol C,,,,, (7 EO) 4,7 0,3
Sodiurh soap (tallow soap) 3,2 0,2
Foam |nhibitor concentrate (12 % silicon on inorganic carrier) 3,9 0,3
Sodiurh aluminium silicate zeolite 4 A (80 % active substance) 28,3 1,0
Sodium carbonate 11,6 1,0
Sodium salt of a copolymer from acrylic and malejc acid (granulate) 2,4 0,2
Sodium silicate (SiO,:Na,0 = 3,3:1) 3,0 0,2
Carboxymethylcellulose 1,2 0,1
Phosphonate (DEQUEST 2066, 25(%)active acid) 2,8 0,2
Optical] whitener for cotton (stilbene type) 0,2 0,02
Sodium sulfate 6,5 0,5
Protealse (Savinase 8.0) 0,4 0,04
Sodium perborate4etrahydrate (active oxygen 10,00 — 10,40 %) 20,0
Tetra-acetylethylenediamine (active content 90,0 — 94,0 %) 3,0
It is recommended that the detergent manufacturer should indicate the pH of the product supplied. Kurther
produdt-specifications are under consideration.
NOTE For suppliers, see Annex N.

The base powder with enzyme and foam inhibitor shall fulfil the following solubility
requirements:

Solubility residues:?

Insoluble residue at 20°C: | < 39 % after 2 min

< 37 % after 5 min.

@ The solubility residues are determined using the following procedure:

This operating procedure covers the IEC-A* solubility test which is used to determine
the low temperature solubility of IEC-A* reference base detergent.
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Equipment:

e 1000 ml glass beaker;

e magnetic stirrer;

e vacuum pump with trap;

e 3 Piece Glass Buchner funnel 9 cm diameter;

e 500 ml Pyrex side arm conical flask;

e knitted black cotton filter fabric circles, 9 cm diameter (e.g. fabric style EW-442 supplied
by wfk Testmaterials or Swissatest Testmaterialen AG, see Annex N; EW-442 is 100 %

(e0)

Proce
Carry

Fill be
Place
deterd
start {
below

Weigh
solutig
throug
onas

Repes

Allow
the %

tan swise niaue knit circular varn count 37 tov: dved direct hlack 22)

g Ll | I T I J 7"
Hure:
out 3 replications and record the results as an average of the 3 replicates.

aker with 800 ml of deionized water and allow the temperature to‘equilibrate to

beaker on the magnetic stirrer and set stirrer speed to 200 rpm>)Sample IEC-AY
ent to approximately 10 g and accurately weigh out 2 g. Add‘the product to the b
topwatch and stir for the specified time (2 min or 5 mins~see solubility specific
. Connect vacuum pump to conical flask and switch on vactuum pump.

the black fabric circle. Place black fabric into Buchnher funnel smooth side up

h the fabric and the residue remains. Removélack fabric from Buchner funnel,
heet of paper and label sample.

t for the remaining 2 replicates.

black fabric to dry at ambient for24 h. Re-weigh dried black fabric circles and
residue.

0 °C.

base
baker,
ations

Pour

n from the beaker onto the black fabric, and leaveyuntil all the solution has been sucked

place

ecord
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Annex C
(normative)

Specifications for base load — Cotton/synthetics base loads

The Cotton/ synthetics/blends base load shall consist of 3 sizes: Small, medium and large
sheets conforming to the specifications given in Table C.1 (measured at (20 % 2) °C,
(65 = 5) % relative humidity and certified by the supplier):

Table C.1 — Specification of the cotton/synthetics base loads

Qriteria for Size1 Size 2 Size 3
Hiti d
con Ii:::‘nes new (Small sheet) (Medium sheet) (Large sheet)
Substrate (50 £ 1) % polyester
(50 £ 1) % cotton (extra long staple)
Yarn ring spun
Yarn {wist (T/m) 610 + 20 (Z-twisting)
Warp 610 + 20 (Z-twisting)
Weft
Weave type twill (3/1 S+twill)
Pick qount (pick/cm) 48.% 2
Warp 32+2
Weft
Mass |per unit area 245+ 10
(g/m?
Dimensions,
unwashed (mm)
620 + 20 (warp) 1240 % 20 (warp) 1870 + 20 (warp)
Lengt
eng 610 + 20 (weft) 910 + 20 (weft) 1410 + 20 (weft)

Width
Mass [per piece (g) 11075 315+ 10 720 £ 20
Finish Singeing, desizing, boiling off, bleaching without resin
Water uptake 2 in % Not tested yet Not tested yet Not tested yet
Shrinkage °, ¢ warp
in %
After $th test rumas 3,5+1,0 3,5+1,0 3,5+1,0
compdred to new
item
After 25th(test run 3,5+1,0 3,5+1,0 3,6+£1,0
as compared-to-after
5th test run
Shrinkage ? ¢ weft
in %
After 5th test run as 0+1,0 0+1,0 0+1,0
compared to new
item
After 25th test run 0+1,0 0+1,0 0+1,0
as compared to after
5th test run

All 4 edges are double hemmed, hem size 10 mm. Sewing material polyester cotton, single lock stitch, distance
of seam on edges is 7 mm, stitch length 3 mm.

Description of preparation of seams and yarns:
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Small, medium and large sheets: All 4 edges are double hemmed, hem size is 10 mm. Sewing material is
polyester, single seam, lock stitch, distance of seam from edge is 7 mm, stitch length 3 mm.

a

The procedure used (DIN 53923) is established for the determination of water absorption capacity of textiles
with high water absorption capacity. Water absorption capacity is the amount of water that a textile fabric,
conditioned at (20 + 2) °C / (65 £ 2) % relative humidity, takes up during storage in water of 20 °C for 60 s.
The sample with the conditioned mass, mc, is fixed on a sieve of stainless steel and dipped into a flat dish
with 20 °C water. After 60 s the sample is taken out of the water, drop dried for 120 s and then weighed
again (m60). The water absorption capacity wac is (m60 — mc) x 100: mc. The data are measured after
25 test runs as specified in .

In order to qualify the suitability of the textiles for use in this PAS, the manufacturer of the textiles should
carry out test runs on samples from the production batch in the reference machine. The following wash
test runs should be carried out in the reference machine:

— Testruns 1ito 5: pre. treatment nmﬁr\rrling {0 6.4 ‘7;

—| Test runs 6 to 25: perform test runs according to 8.1 in reference machine using the 60.°C fotton
reference programme (without prewash but including rinsing and spinning) but without any riormalization
between test runs.

Ddtermination of shrinkage according to EN ISO 3759 after the washing process as defined)in®.
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Annex D
(normative)

Reference machine specification — Specification of
the reference washing machines and method of use

General

Reference washing machine “Wascator FOM 71CLS” is equipped with a control system
designed to measure very small tolerances on measured parameters. See Table D.1 for

specif

D.2

Proce
Annex

D.3

D.3.1
- En
Sy
— En
VO
- C3
to

— En

the reference machine.

D.3.2

Once
calibrg
check

NOTE
via the

cations.

Further Information

dures and programming information for the reference machine “can be fo|
E.

Reference machine: method of use

Installation of the reference machine

sure that there is an air gap between the draitf hose and the laboratory drg
stem.

sure that the machine is properly connected\to the laboratory’s mains system (
tage) according to the manufacturer’s instruction.

librate the level control and perform a.zero calibration of the weighing scale acc
nstructions in the manufacturer’s installation manual.

sure that the laboratory water supply system can deliver (15 £ 2) | of water per m

Regular maintenance
a year, calibrate the ‘machine according to certified procedures or the manufac

according to Maintenance and programming manual for reference machines.

Maintenanceyahd programming manual for reference machines can be obtained from the manufac]
manufacturer's website (see Annex N).

nd in

inage
supply
brding

n into

urer’s

tion instructions. ©nce a year midway between two calibrations make a maintepance

furer or
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machine and method of use

Table D.1 — Description of the reference washing

Front loading horizontal rotating machine Wascator FOM 71 CLS
Diameter (520 £ 1) mm
Depth (315 £ 1) mm
Volume 611
Number 3
Inner drum N Height (50 £ 1) mm
Llftlng vanes | nngl‘h Extended the anfh of th
inner drum
Spacing 120°
Perforation Diameter 5 mm
Material 18/8 stainless’steel
Diameter (554 £ 0) mm
Outer grum
Material 18/8-stainless steel
Timer Programmable
Range Programmable (20-59) rpm,
step size 1 rpm
Wash speed
Tolerance at test load +1rpm
Drum $peed 5 kg, 26 Lof 'water
Range Programmable 200 — 1 100
Water extraction (spin) rem
Tolerance +20 rpm
Heating power 54kW 2%
Range (4-97)°C
Heatinp system Accuracy at switch off +1 °C
Thermostat temperature
Switch on temperature [ <4 °C below switch-off
temperature
Programmable (0-250)s
. Narmal/Gentle ON
Reverging rhythm Normal/Gentle OFF (0-250)s
Step size 1s
Cold water supply g‘ig’vitpear pressure (20 + 2) litre/min
Step size <3 mm
Level sensing
Repeatability +5 mm (x11)
Water system Standard (Mass)
Step size 0,1 kg
Mass sensing
Dosing accuracy +0,2 kg
Weighing accuracy +0,1 kg
Drain system Drain valve > 30 I/min
D.3.3 Before test series

Perform a test run on the reference programme without test load.

If the measured values for temperature, fill volume and total water quantity are outside the
prescribed range in Table E.2 perform a new calibration or maintenance check.
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NOTE Maintenance and programming manual for reference machines can be obtained from the manufacturer or
via the manufacturer’s website (see Annex N).

Perform a mass check in accordance with the maintenance and programming manual for
reference machines and if it is out of machine specification recalibrate the scale.

D.3.4 During a test series

Be sure not to lean or place or change any items on the machine during the weighing
sequence (filling sequence) as this will influence the accurate weighing system within the
reference machine.

After [each test run verify that the reference machine complies with all requirements
specifled in Table E.2.
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E.1

Annex E
(normative)

Reference machine programme definitions

General

This annex describes the reference programme for the reference machine. The programme
is described in Table E.1.

E.2

Ready

manuflacturer of the reference machine. These cards are locked and the g¢ontent can
exchapged or altered.

E.3

Some

E.4

In order to normalize the conditions within the. reference machine prior to each test

specig
been

test run). All reference machines havegza“factory installed start-up programme. The st
programme takes about 8 min to complete and is always run without load and W

deterd

The st

Programming instructions

Tolerances

Start-up programme

| start-up programme shall be run (refer to 6.2.2) if the reference machine h
n use for more than 2 h (from the end’of the last programme to the start of th

ent.

art-up programme consists of:

: 1st cold rinse at«a\water level of 130 mm for 2 min;
. drain;
: 2nd coldrinse at a water level of 200 mm for 2 min;
|: drains

b: €xtraction 500 RPM for 30 s.

-made memory cards containing the reference program can be obtained from the
hot be

process parameters related to the reference machin€ parameters have presgribed
tolerance limits. These limits are shown in Table E.2.

fun, a
AS not
b next
art-up
ithout
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Table E.2 — Tolerances given for some procedure parameters

Procedure Temperature Water quantity Total water
tolerance at tolerance per quantity and
set fill for each tolerance litre
temperature operation
°C litre/fill
Reference programme +1 10,5 98 +2,5

NOTE 1 The tolerances given in the table for temperature and water are valid both for full and empty reference

machines.

Specnlied supply flow rate for the reference machines is (15 + 2) | per min. For the refelrence
machines this flow rate corresponds to a filling time for first fill of 127 + 14 s.

NOTE 2 The first filling time is defined as time from start of operation (press of start button) until end of

detergeint compartment 4.

illing in
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Annex F
(normative)

The bone-dry method of conditioning

General

This annex sets out the specification for the tumble dryer and the method when the bone dry

metho

d of conditioning is used under 6.4.5.3.

When
can b
capac
contrg
a fully

F.2

The t
requir

The n
1kg f
than 3

using the bone dry method, there are specified limits regarding the maximum 163
b conditioned in a dryer. When the bone dry method is the usual method used; 4
ty dryer with manual or timer control is generally recommended. Dryers with-eleg

bone dry state and can be difficult to control, so are not recommended.fof this puf

Tumble dryer specifications

imble dryer used to determine the bone-dry mass shall)comply with the fol
ements:

bminal bone-dry mass of the items being dried as’a single load shall not be mor
br each 20 | of measured rated drum volume. Fhe’mass of the load in kg shall b
,3 times the heating element rating of the tumble dryer (expressed in kW).

The

element to mass ratios, or reversing tumble dryers, or both, are recommended.

An elgctric tumble dryer used shall belequipped with a temperature sensor able to read the
temperature of the outlet air. The(average temperature reading during the last sFep is
recorded as T, yetair- El€Ctric dryers used to bring a load to the bone dry condition shal

an av
65 °C

Gas d

F.3

If nec

bove describes the limit case. If fastefddrying times are desired, the use of

rage temperature of thewautlet air during the final 10 min of operation of not les

Fyers are permittéd, but special rules regarding their calibration are set out in F.4.

Bone dry-procedure — Electric dryers

essaryy the base load shall be divided into portions and the procedure below a

separalately to each portion.

d that
large
tronic

Is or that have auto-sensing capability may cut the power input before load has rejached

pose.

owing

e than
e less

larger

have
5 than

pplied

If possible, the base load should be brought to the bone-dry condition as one portion and not
divided.

The procedure is as follows:

a) Place the dry items in the tumble dryer and operate on the hottest temperature/
programme for at least 30 min.

b) Every 10 min the items shall be manually reshuffled and checked to ensure that no item
has rolled up or rolled inside another, thus trapping moisture. This process, including

op

ening and closing the door, shall be completed in as quick as possible.

c) After 30 min, stop the tumble dryer and determine the mass of the items before it cools
down. If the items have to be removed from the tumble dryer to determine the mass, this

sh

all be done as quickly as possible.
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d) Repeat steps b) and c) above, except operate the tumble dryer for 20 min only.

e) If the mass of the base load is within 1 % of the previous measurement, record this value
as bone-dry mass M.

f) Ifn

ot, repeat steps d) and c) until it is within 1 %.

g) The bone dry factor (or function) shall be determined across a range of typically used load
sizes when compared against a conditioned base load prepared in accordance with

6.4

.5.2.

The conditioned mass of the base load shall be as follows:

1)

for the base load, the conditioned mass is taken as the bone dry factor times the bone-
dry mass M4 determined in e) above. Only dryers which vyield a calculated bone dry

factor in the range 1,03 to 1,04 are valid.

h) Afier drying the base load items to determine the bone dry mass the dryer shall be

un|l

pefrfformance tests until they have reached ambient temperature.

NOTE |This can be done by leaving textiles in ambient for 5 h.

F.4

Gas df
as set|

Howe
compq

oaded and the base load items shall be spread out and left to cool prior to lse in

Bone dry procedure — Gas dryers

yers may also be used to bring a base load to the bone‘dry condition. The procedure is
out in a) to f) for electric dryers above.

er, as the gas combustion products normally" pass through the load and the
sition of gas may vary, to qualify a gas dryer{for use with the bone dry method it is

necespary to undertake one of the following calibrations in order to determine the bompe dry

factor(for a gas dryer:

— de}

wHen compared to an electric dryer; of

ermination of a bone dry factor (or funection) across a range of typically used load sizes

— determination of a bone dry factor {or function) across a range of typically used load sizes
wHen compared against a conditioned base loads prepared in accordance with 6.4.9.2.

The p

ovisions of g) and h) for'electric dryers also apply to gas dryers.
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Annex G
(normative)

Folding and loading the test load

G.1 General

This annex sets out the method for folding of the test load and loading it into the test
washing machine and the reference machine. Experience has shown that the way that a
washing machine is loaded can influence the results obtained, especially with respect to
washi{vg performance. To achieve reproducible results it is therefore necessary to, specify

both the loading sequence and the position and placement of all load items in\th¢ test
washing machine and the reference machine for all performance tests.

G.2 | Folding the items prior to loading the washing machine

G.2.1 General

This ¢lause sets out the folding of load items before they are placed into the washing
machi|ne as specified in G.3.

G.2.2 Test load
G.221 Medium sheet with a stain test strip attached

Medium sheet with a stain test strip attached shall'be folded in accordance with Figure G.1.
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Strig

G.2.2.

Small

IEC
Fold the medium sheet along the lines. Fold the medium sheet according
should be on the top in the centrer of sheet to picture above
5'2 IEC IEC
Sheet is folded again in such a way that Four stains remain on the
strip parts do not cover themselves upper side of the sheet

Figure G.1 - Folding.medium sheet with a stain test strip attached

2 Small sheet

sheets shall be folded in accordance with Figure G.2.

4

G.2.2.

Mediu

'y 2
. A

IEC IEC

Figure G.2 — Folding small sheet

3 Medium sheet without a stain strip attached

m sheets shall be folded in accordance with Figure G.3.

IEC
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¢
B
)
{
IEC v IEC
Grasp the medium sheet in the centre Shake the medium sheet So

that it hangs loosely
Figure G.3 — Folding medium sheets

G.2.24 Large sheets

Large|sheets shall be folded into thirds to form letter “Z” in accordance with Figure G.4.

IEC : IEC
Grasp the large sheet in the centre Shake the large sheet so that it hgngs
loosely
((\: R
@77 -
—
—
Y B or
L4 v
IEC IEC
Fold it twice to the third of its total size Compress the folded large sheet lightly

before placing it into the drum

Figure G.4 — Folding large sheets

G.3 Loading Items into the washing machine — general rules

G.3.1 Machine type
G.3.1.1 General

For the purposes of loading, all washing machines shall be classified as either horizontal
axis washing machine or vertical axis washing machines as specified below.
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G.3.1.2 Horizontal axis washing machines

In a horizontal axis washing machine the load is placed in a drum which rotates around an
axis which is usually horizontal or close to horizontal (see definition). This is illustrated in
Figure G.5. In most cases, the drum rotates around this axis for washing and spinning
operations.

L7,

——— -.-.i{_.w.-.-._._..

IEC

Figure G.5 — lllustration of horizontal axis washing.machine

G.3.13 Vertical axis washing machines

In a viertical axis washing machine the load is placed inXa drum which rotates around an
axis Which is usually vertical or close to vertical (see “definition). This is illustraied in
Figurg G.6. In cases where the drum does not rotaté\for any operation (i.e. no spjinning
functign available and no rotation during washing) then the washing machine is classiffed as
a vertjcal axis washing machine.

Comppnents, protrusions or mechanical devices of different style (e.g. agitator, impeller)
inside| the drum in a vertical axis washing machine may cause slight variations |n the
loading scheme described. These variations are covered in the loading sequence for vertical
axis washing machines.

IEC
Figure G.6 - lllustration of vertical axis washing machine

G.3.2 Loading sequences
G.3.21 General rules

Washing machines shall always be loaded item by item in layers from bottom to top. All
items shall be placed into the drum in the orientation described below.
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2 Items with attached strip

21 General

Load items which have stain test strips attached (e.g. medium sheets) are always laid flat in
the washing machine with the 5 soils of the stain test strip facing upwards. Load items with
stain test strips attached shall not be placed one top of each other.

G.3.2.

2.2 Loading for horizontal axis washing machines

Horizontal axis washing machine shall be loaded as described in this section.

The f
Sebun
twice

G.3.2.

Vertig

The
Black
drum

blded medium sheet with the stain test strip shall be placed in the drum Ayi
n/Carbon Black/Blood/Cocoa stains facing upwards and the side of the sheet
acing to the front of the washing machine drum as illustrated in Figure G.7)

Side folded once of the medium
sheet towards the back of'the drum

Side folded twicé of the medium
sheet towards the front opening of the drum

IEC

Figure G.7 — Horizontal axis washing machine:
placement of items in the drum

2.3 Loading for vertical axis washing machines

al axis washing machine shall be loaded as described in this section.

folded medium-~ sheet shall be placed in the drum with the Sebum/d

vall as illustrated in Figure G.8.

h the
folded

arbon

Blood/Cocaa-stains facing upwards and the side of the sheet folded twice facing the
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G4

G.4.1
G.4.1.

A, ho
seque

G.4.1.

The a
strips

G.4.2
G.4.2,

Divide

Side folded twice Side folded once of
of the medium the medium

towards the wall towards the centre
of the drum of the drum

IEC

Figure G.8 — Vertical axis washing machine:GJ
placement of items in the drum Q

O
Loading requirements for the test load — horizsgéiel axis washing
machines Q)

2 Amount of test load ar’I\ iled strips

mount of test load (sma.lla%'edium and large sheets) as well as the number of
for a given machine siz@? given in Table 3.

-

Horizontal a@ashing machine: loading step by step
1 Gener C)

.

the loa Qsdefined in 6.4.6.2 or G.8 in part loads. The number of part loads sH

ber of medium sheets with attached stain test strips. Divide the dif
s (small, medium and large sheets) as equally as possible and sort eac

NG
General loading directions QQ
A\
1 General s\Q
izontal axis washing machine sh e loaded in steps from bottom to toqg.
ce step by step is given in G.4.2. @
.\@

The

soiled

all be
ferent
h part

Table G.1 — Orientation of test load items
within a part load

Order of Sorting Type of test load per layer
loading layer
1 1 All small sheets
2 2 First row of large sheets (if any)
3 3 The medium sheet with stain test strip
4 4 The medium sheet without any attachment
5 5 Second row of large sheets (if any)
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G.4.2.2 Sorting rules

For large sheets the first row of sheets shall be filled in all part loads before any large sheets
are placed in the second row.

If the number of items cannot be divided equally between the part loads the items shall be
divided as equal as possible starting with part load number 1.

G.4.2.3 Example showing how a 15 kg load shall be divided into part loads and

loaded into a horizontal axis washing machine

then

Examrr&smwwdwmmmdﬁe_w#aabaded
into the machine. The example shows the procedure for a 15 kg machine.
Refergnce to Table 3 shows that the test load for the 15 kg machine shall consist|of 10
mediuI'n sheets with a stain test strip attached, 10 additional medium sheets/ 1+ small gsheets
and 10 large sheets.
Table|G.1 shows how the test load shall be sorted within a part lead! The number ¢f part
loads for a 15 kg machine is 10 (equal the number of stain test stripést (G.4.2))
The tgst load will then be sorted as follows:
Small|sheets (11 units). The 11 small sheets shall be_sorted in layer number 1 of each part
load. pixteen sheets will then be divided according to~G.4.2.2 giving 2 sheets per layer |n part
loads | and 1 sheet in part loads 2 — 10.
Large|sheets (10 units) 10 large sheets shall. e placed in layer number 2 (the first rpw) of
each iart load. Medium sheets with attached.stain test strip (10 units) shall be placed in layer
numbeér 3 in part loads 1-10.
Medium sheets without any attachmeént (10 units) shall be placed in layer number 4 in part
loads [1-10.
Thus the part load sorting wjll"be according to the attached table.
Table G.2 — Part load items for a 15 kg test load
Number of test load items in each part load
Sorting Load items (15 kg load) Part load number
layef
1 2 3 4 5 6 7 8 9 (| 10

1 Alt-srmatt-sheets 2 4 4 4 4 4 4 4 4 1

2 First row of large sheets (if any) 1 1 1 1 1 1 1 1 1 1

3 The medium sheet with stain test strip 1 1 1 1 1 1 1 1 1 1

4 The medium sheet without any 1 1 1 1 1 1 1 1 1 1

attachment

5 Second row of large sheets (if any) 0 0 0 0 0 0 0 0 0 0

The items shall be folded according to the scheme in G.2.2.1 - G.2.2.4.

The test load items shall be loaded according to G.4.3.
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G.4.24 Example of part load compositions

Examples of part load compositions for some test load masses can be found in Table G.3. to
G.6.

Table G.3 — Part load items for a 5 kg test load

Number of test load items in each
Order of Sorting . part load
loading layer Load items (S kg load) Part load number
1 2 3 4 5
1 1 All small sheets 3 3 3 3 3
2 2 First row of large sheets (if any) 0 0 0 0 0
3 3 The medium sheet with stain test strip 1 1 1 1 1
4 4 The medium sheet without any attachment 1 1 1 1 1
5 5 Second row of large sheets (if any) 0 0 0 0 0

Table G.4 — Part load items for a 10 kg test load

Number of test load items in each part
Order of | Sorting Load items (10 kg load) o
loadipg layer Part load number
1123 |4|5|6|7)|8]|9 10
1 1 All small sheets 2121 (1|11 [1[1]1 1
2 2 First row of large sheets (if any,) 1 1 110|000 |O0]|O 0
3 3 The medium sheet with stainstest strip 1 1 1 1 1 1 1 1 1 1
4 4 The medium sheet without any attachment | 1 1 1 1 1 1 1 1 1 1
5 5 Second row of large‘sheets (if any) o|ojofojojo|joOo|0O]|oO 0

Table G.5 — Part load items for a 20 kg test load

Number of test load items in each part
Orddr of Sorting . load
loading layer Load items (20 kg load) Part load number
112 (3|4|(5|6|7|8|9 10
1 1 All small sheets 2 (111111111 1
2 Eirst row of large sheets (if any) 1 1141414140414 1q]4 1
3 3 The medium sheet with stain test strip 1T (111 [{1{1][1]1]1 1
4 4 The medium sheet without any attachment | 1 [ 1 |1 [1 |1 |1 ]1]| 1|1 1
5 5 Second row of large sheets (if any) 1{1(1{1|{1{1({1][]0]|O0 0
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Table G.6 — Part load items for a 100 kg test load

Number of test load items in each part
Order of | Sorting Load items (100 kg load s
loading layer g load) Part load number
1] 2 4 5|6 |78 10
1 1 All small sheets 2|2 1T(1(1]1[1 1
2 2 First row of large sheets (if any) 7|7 T\7 |\ 7|7 |7 6
3 3 The medium sheet with stain test strip 111 111 (111 1
4 4 The medium sheet without any attachment | 1 | 1 111111111 1
5 5 Second row of large sheets (if any) 6 | 6 6|6 |6|6|6 6
G.4.2)5 Part load items for loads sizes not shown in Table G.2 to G.6

For tgst load sizes not shown in Table G.2 to Table G.6 select the correct number qf test

load items from Table 3 or calculate the correct number from formula)in G.8. Sort th
loads pccording to Table G.1 and sorting rules in G.4.2.2.

G.4.3

Load the sorted part loads into the machine starting with part load number 1. Within

Loading the horizontal axis machines

load the items shall be loaded starting with layer numbenryt.

All items shall be folded according to G.2.2.1 to G.2:2.4.

e part

a part

Place|each layer of a part load horizontallyxin*the drum. If a part load not is filling the drum

horizontally continue with the first layer of next part load before placing the test load ite
top of|leach other. For large machines heésure to keep the load within the drum horizont
if necgssary place two layers beside each other in order to fill the drum depth. Figu

Ims on
al and
re G.9

showq in a schematic way how the*different part loads can be placed within a large washing

machine

drum.

Figure G.9 — Schematic view of part loads within a large drum
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G.5 Loading requirements for vertical axis washing machines

G.5.1 General loading directions

Vertical axis washing machines shall be loaded in layers from bottom to top in the same
way as horizontal axis machines.

G.5.2 Vertical axis washing machine: loading step by step

The loading of vertical axis machines shall be done in the same way as for horizontal axis
machlnes Loading shall start with items from part load number 1 and Iayer number 1. Place
drum.
bvenly

G.6 |Loading of multi compartment machines

G.6.1 General loading information

Washjng machines with multiple of wash compartments like< Pullman and Y-pocket
machines shall be loaded in the same way as for single compartment machines.

G.6.2 Loading procedure

Calculate the number of test load items in the same.way as for horizontal axis machines
according to Table 2 and 3 and Subclauses G.2.2:1 to G.2.2.5 and divide the part logds as
equallly as possible between the wash compartments.

G.7 |Performance testing with loads\other than a full load — General
information

This RAS also permits performance-testing with loads other than rated capacity test loads.
The t¢st load items shall be selected from Table 2 and Table 3 or from calculations shown in
Clausé¢ G.8 using the reduced load as the base for the number of test load items. (Example:
40 kg [machine: Load to be tested 3/4 of rated capacity. Select or calculate the number ¢f test
load ifem at 3/4* 40 kg =30 kg.)

G.8 | Calculation-of the composition of test load items for load sizes above
10 kg and not shown in the Table 2 or Table 3

G.8.1 General

If a testseriesstrattbeperformedwithratesttoad mass ot imthe 6,5 kgintervats(between
2 and 10 kg or in the 1 kg interval (10 kg and up) select the test load items according to the
nearest of the 0,5 kg loads (interval 2 to 10 kg) or 1 kg loads (10 kg and up) and add or
subtract small sheets until the desired test load is achieved

If the composition of the test load not can be found in Table 3 the composition of the number
of small, medium and large sheets can be calculated according to the formula shown in G.8.2.

G.8.2 Calculation of the load composition is done according to following formula:

Calculations for test loads above 10 kg. Load composition for test loads below 10 kg is found
in Table 3.
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M. —-10*M, —-10*M, . —10*M
Number of large sheets (X, ) = Integer(—~ 0 M j\?[ g —10 0
L
M. -10*M, -10*M, . —-X *M
Number of small sheets (X, ) = Integer(—= M Most L L)

M

S

Number of medium sheets with or without staintest strips =10 for all test loads above 10 kg

where
Mir = the total test load mass (kg)
Mf = the mass of a small sheet
My = the mass of a medium sheet
My,+sT = the mass of a medium sheet with a stain test strip attached
M| = the mass of a large sheet
Xg = number of small sheets
X = number of medium sheets
X:E,,ST = number of medium sheets with stain testtrips attached
X = number of large sheets
Defingd values according to Annex C:
— Mg = 0,110 kg (nominal mass)
- My, = 0,310 kg (nominal mass)
— M| =0,720 kg (nominal mass)
- My+s7 = 0,336 kg (nominal mass)
The mass of the individual test\load items as defined in Table 1 is a nominal value. The
the nymber of small and large’ sheets for a certain load as defined in Table 3 may di
adjustments need to be done, the number of small sheets shall not be selected lower th

and n

pt above 20.

refore
ffer. If
an 10
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Annex H
(normative)

Measuring the bath temperature

H.1 General

The temperature shall be measured by temperature loggers placed among the test load in the
wash basket and following the load during the wash procedure.

H.2 | Specification of the loggers
The specification of the temperature logger is given in Table H.1.

Table H.1 — Specification of temperature logger suitabje for
temperature measurement for both washing and drying

Tempegrature range® (0 =100) °C ((0 — 150) °C)
Accuracy £-0,5 °C over full range
Resolytion <0,1°C

Respdnse time TC (10 — 90 %)° water <2 min

Respdnse time TC (10 — 90 %)° moving air(2 m/sec) <5 min

Sampling rate <10s

Max njass 70 g

2 Thie wider temperature range applies when the temperature logger is used for both washing machine and
tumnble dryer performance tests.

b TQ (10 %—90 %) is the time it takes for tHe Sensor to traverse between 10 % and 90 % of its final |value.
Rgsponse time can also be expressed as a TC 63 % value. The 63 % figure is the time for the senfsor to
regch 63 % of its final value. TC (10.%-90 % and the TC 63 % value are of approximately the[same
magnitude for a given sensor.

H.3 [Preparation of-the loggers before measurement

The tgmperature logger shall be placed in a textile pocket made of the same fabric as the test
load. [The size ofthe pocket shall not be excessively larger than the logger. By doing this the
loggen will be.protected from extensive shocks when hitting the drum walls and algo any
damage to-the test load will be minimized. The pocket shall be closed by plastic clips| or by
any other means.

In order to make the logger to follow the motion pattern of the test load as close as possible
the pocket shall be attached to one of the medium-sized test sheets without any attached test
soil strip.

H.4 Number of loggers

Following number of temperature loggers shall be placed in the washing machine depending
on the size of the washing machine.
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Table H.2 — Number of temperature loggers for
bath temperature measurement

Size of wash basket Number of temperature loggers
<100 | 2
1001 - 4001 3
<400 1to 15001 4
> 15001 5

H.5

The Ig
the te
the te

H.6

The t
showi
individ
point.

If max
mean

one minute located one minute after the legger has reached the maximum tempe

record

5t load. One logger shall be placed in the middle of the drum. The loggers shall
ktiles throughout the wash process until the end of the programme;_ Directly aft
programme ends, the loggers shall be removed and the logged data loaded’to a compuf

bmperature data obtained by the logger shall preferably be presented as a
ng the temperature during the whole wash process{_The result can be present

Measuring the temperature

ggers shall be placed at different locations within the drum after loading the drum with

Presenting the result

ual temperature profiles for each logger or as a mean value of the loggers for eac

wash temperature shall be reported maxiwash temperature shall be defined a
value of the maximum temperature recorded by each logger during a time inte

ed during the wash process.

n
Z] T;zmax[tnl,tfﬂ]

follow
er the
er.

curve
ed as
h time

s: the
val of
rature

Log = n
where
n £ ndmber of loggers
Tmax[ml’mz] = T . inthe interval [tn1,in2]
T, . maximal temperature in °C recorded by logger n
In = (tho+ 1) min
- = (tho + 2) min

Ino = process time when T is reached

nmax
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1.1

Annex |
(informative)

Performance testing of gas fired washing machines

General

This annex gives references to CEN standards related to the safety and measurement of gas
fired washing machines.

1.2

The w
EN Z7

NOTE
EN nun

The tg

All safety issues required shall be followed.

Specification for the gas energy measurement is givenin’5.6.3.

The t¢

Formy

Installation, testing procedure and calculation of supplied gas energy

ashing machine shall be installed according to reference given in a fature sta
2727.

At the time of introducing this PAS, the concerned document was not ready for publication, nor g
ber.

st results shall be reported according to tables given in Annex'M.

sting procedure shall follow the procedure ‘given in Clauses 6, 7 and 8.

lae for calculating the supplied gas energy can be found in EN 1458-2.

hdard,

ven an
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Annex J
(normative)

Performance testing of steam heated washing machines

General

This annex specifies the instrumentation, installation, test procedure and calculation of energy

consu

mption for steam heated washing machines.

J.2

J.2.1

Stean
that th
wash

J.2.2

Indire
excha
transf

recovégred and shall be reduced from the total steam energy.

J.3

J.3.1

The s
machi
with a

J.3.2

The s
under
full te
added

Types of steam heating

Direct steam heating

heated washing machines are mostly direct heated by the steam. Direct heating 1
e steam is injected direct into the wash water. The energy of the_steam will heat

Indirect steam heating

nger (steam battery). The condensate will not b& added to the wash water but d
erred back to the steam boiler feed tank. The‘energy of the condensate water ¢

Specification of steam properties

Type of steam

he manufacturer instructiohs. Maximum pressure for any test is limited to 1,4 MH
corresponding temperature of 198 °C.

Steam generator

test at the)given steam pressure and flow specified by the manufacturer througha
5t procedure. If dry saturated steam not can be guaranteed a super heater sh
to thersteam boiled so slightly superheated steam is produced.

The inlekwater qualify to the steam baoiler shall he in accaordance ta EN 12953-10

neans
Lp the

water. The steam condensate will be added to the amount of _supplied water apd the
amount of condensate should be added to the total amount of wash{water to be reported|

Ct steam heating means that the steam energy is’ transferred to the water via @ heat

an be
an be

team shall be dry saturated_steam. Required steam pressure is set by the washing

a and

feam generator shall be large enough to supply dry saturated steam to the machine

ut the
all be

J.4 Equipment and instrumentation
J.4.1 Test equipment for measuring the characteristics of steam
J.4.1.1 Flow meter for measurement of steam velocity and mass flow

Flow meter intended for measurement of steam flow. The flow meter shall be able to tolerate
the required pressure and temperature range of supplied steam.
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J.4.1.2 Pressure sensor for measurement of the steam pressure

Pressure transducer intended for measurement of steam and with a pressure range from
0 MPa to 1,4 MPa.

J.4.1.3 Temperature sensor for measurement of the steam and condensate
temperature

Temperature sensor intended for incoming steam temperature measurement. Temperature
range from 0°C to 200°C.

Temp arature sensor intended for condensate temperature measurement Tnmpnrahlrn range

from (°C to 200°C.

J.4.1.4 Scale for measurement of the mass of the condensate

Scale|to be used for mass measurement of the condensate.

J.4.1.5 Steam calculator

To calculate the steam energy transferred to the washing machine a steam calculator shall be
used.

The qalculator shall follow and support following standard: Formulation IAPWS-IF97 for
calculgtion of the energy (IAPWS Industrial Formulation 1997 for the Thermodynamic
Properties of Water and Steam).

The calculator shall be able to correct calculate the steam energy for dry saturated steam and
for superheated steam. The calculator shallalso preferably be equipped with a wet steam
alarm

J.4.2 Instruments
Parameter Unit Minimum resolution Minimum accurgcy
Stean] flow m/see¢ +0,1 % +1%
Tempgrature °C +0,1K + 1K
Pressyire kPa + 0,05 % of set range + 0,2 % of set rangsg
Massdgs g See 5.6.2

J.4.3 Measurements

Rarameter Unit Minimum accuracy Additional

lequueulen‘ta

Steam energy kWh 2 % The combined minimum
accuracy refers to the
steam calculation using
the steam calculator,
temperature and pressure
sensor described above

Condensation water mass | g 1 %

NOTE It is probably not possible to find one set of equipment that covers the full required pressure and flow
ranges for all kind of machines under test.

If the maximum steam pressure is set lower than 1,4 MPa the requirements for the equipment
regarding max pressure and temperature may be lowered as long as it is in line with the
pressure and steam temperature delivered by the boiler.
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J.5 Installation

J.5.1 General

It is very important that all instrumentation is installed according the manufacturers exact
instructions.

J.5.2 Installation of the measure equipment for direct steam heated washing
machines

Figure J.1 shows a schematic installation of the measurement equipment for direct steam

heateg-washirg-rachinres-

The sfeam flow entering the measurement instruments shall be as undisturbed-as pgssible
and therefore the steam measurement equipment (1) shall be placed togetherand with a
straight part of the steam supply pipe prior and after the instruments ag¢cording fo the
instrument suppliers instruction.

Also the tube diameter shall be according to the instructions and shall.not change in digmeter
from where the straight supply steam tube starts and ends.

The s{eam trap (4) shall be placed so condensed water can be‘dfained from the supply steam
tube.

The shut off valve (2) and the steam measurement equipment (1) shall be placed as clgse as
possilile to the machine under test. The steam supply pipe from the steam measurgment
equipment (1) to the machine under test shall not.be longer than 1,5 m.

|

%
o

IEC

Key

1 supply steam measurement equipment consisting of steam flow meter, temperature sensor and pressure
transducer

2 shut off valve

3 direct steam heated washing machine

4  steam trap

5 drain valve

Figure J.1 — Schematic installation of the measurement equipment
for direct steam heated washing machines


https://iecnorm.com/api/?name=63f53763c3f2bd85cb98d901f92fe139

IEC PAS 63125:2017 © IEC 2017 -77 -

J.5.3 Installation of the measurement equipment for indirect steam heated washing
machines (alternative 1)

Figure J.2 shows a schematic installation of the measurement equipment for indirect steam
heated washing machines.

The instrumentation for the measurement of the supplied steam energy shall be installed in
the same way as for direct stem heated washing machines.

After the steam battery (6) a temperature sensor (8) shall be installed and close to the sensor

a steam trap (7) shall be placed.

O G /

- D

7 G

IEC

Key

1 supply steam measurement equipment consisting of steam flow meter, temperature sensor and pfessure
trarjsducer.

2 shut off valve
3 indirect steam heated washing machine
4  steam trap
5 dra|n valve
6 steqm battery
7 stegam trap
8 temperature sensor

Figure J.2 — Schematic installation of the measurement equipment

for indirect steam heated washing machine (alternative 1)

J.5.4 Installation of the measurement equipment for indirect steam heated washing

machines (alternative 2)

Figure J.3 shows an alternative schematic installation of the measurement equipment for
indirect steam heated washing machines. This installation will give a possibility to compare
the amount of steam supplied to the machine with the amount of condensate water recovered
in the tank.

The instrumentation for the measurement of the supplied steam energy shall be installed in
the same way as for direct stem heated washing machines.

After the steam battery (6) a temperature sensor (8) shall be installed and close to the sensor
a steam trap (7) shall be placed.
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The condensate is recovered in a water tank (12) placed on a scale (10).

The condensate water hose from the steam trap to the tank is equipped with a drain valve (9)
and a shut off valve (11). The hose shall not have any physical connection with the tank in
order not to disturb the mass measurement of the condensate water.

RN

TN LAl

7Y % o |18

fl EF®| |
o

1 qupply steam measurement equipment consisting of stedm “flow meter, temperature sensor and pfessure
fransducer.

Key

ghut off valve

indirect steam heated washing machine
gteam trap

rain valve

gteam battery

gteam trap

ffemperature sensor

© 0o N o o b~ W N

rain valve

-
o

gcale

N
N

ghut off valve

-
N

ater tank

Figure J.3 — Schematic installation of the measurement equipment
for indirect steam heated washing machine (Alternative 2)

J.6  Preparation for testing

J.6.1 General

The ambient conditions shall follow the specifications given in 5.2. The washing machine shall
be installed according to the manufacturer’s instructions. The dimension of the steam hoses
shall be in accordance with the installation instructions.

J.6.2 Direct heated washing machines and indirect heated washing machines
installed according to alternative 1

The washing machine shall be prepared for testing according to Clause 6 with following
additions:
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After the cleaning run of the test washing machine according to 6.2.1.3, a test series shall
start within 2 d of the cleaning run but not sooner than 1 d after the cleaning run. Any
remaining condensate within the test machine itself shall not be removed between the
cleaning run and the start of a test series.

J.6.3 Indirect heated washing machines installed according to alternative 2

The washing machine shall be prepared for testing according to Clause 6 with the following
additions.

After the cleaning run of the test washing machine according to 6.2.1.3, a test series shall

start wihin2-d-efthe—<cleaningronbutnot-soconerthan—t—dafterthe—ecleaningrun—~Afer the
cleanipg run, the drain valve (9) shall be opened in order to drain the condensate collegted in
the cdndensate hose. The amount of water (see J.7.4) in the tank (12) shall be reset [to the
start Ievel. Any other remaining condensate within the test machine itself may not be removed
betwepn the cleaning run and the start of a test series.

J.7 | Tests for performance

J.71 General

This dlause contains information about the test procedure for\performance measuremepts on
steam| heated washing machines and the additional requirements needed.

J.7.2 Performance testing of direct steam heatedwashing machines

All performance tests shall be according to Clause 8 and according to following addjfitional
requirements:

The tests shall be performed with the steam pressure and flow rate recommended by the
manuflacturer.

Beforg each test run the steam hioses outside the machine under test shall be flushefd with
steam| ensuring that the steamyis’' as dry as possible when entering into the machine junder
test. ¢lose the shut off valve_(2) and open the drain valve (5) and flush the steam until no
condensate is visible in the valve outlet. The flushing shall occur immediate before the start of
the test run. Close drain-valve (5) and open the shut off valve (2) and start the test run.

The measured values from the steam measurement equipment (steam pressure, steam flow
rate aphd steam<{temperature shall be recorded by the steam energy calculator and refjuired
outpuf data shall be calculated and reported according to J.8.2.1.

The mpass,of steam (kg) calculated by the Steam energy calculator shall be recorded and
reportcd a\,utnd;lly to-8-2-3-

J.7.3 Performance testing of indirect steam heated washing machines installed

according to alternative 1

All performance tests shall be according to Clause 8 and according to following additional
requirements:

The tests shall be performed with the steam pressure and flow rate recommended by the
manufacturer.

Before each test run the steam hoses outside the machine under test shall be flushed with
steam ensuring that the steam is as dry as possible when entering into the machine under
test. Close the shut off valve (2) and open the drain valve (5) and flush the steam until no
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