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CLOTH ES WASH IN G M ACH INES FOR COM MERCI AL U SE –  

METH ODS FOR MEASU RIN G  TH E PERFORM AN CE 
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commission  ( I EC)  i s  a  worl dwide  organ i zation  for standard ization  compris i ng  
a l l  n ational  e l ectrotechn ica l  commi ttees  ( I EC National  Commi ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  q uestions  concern i ng  standard i zati on  i n  the  e l ectri cal  and  e l ectron ic fi e l ds.  To  
th i s  end  and  i n  add i ti on  to  other acti vi ti es,  I EC  publ i shes  I n ternational  Standards,  Techn ical  Speci fi cati ons,  
Techn ical  Reports ,  Publ i cl y Avai l abl e  Speci fi cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cation (s )” ) .  Thei r preparation  i s  en trusted  to  techn ical  commi ttees;  any I EC National  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may parti ci pate  i n  th i s  preparatory work.  I n ternational ,  governmental  and  non -
governmental  organ izations  l i a i s i ng  wi th  the  I EC a l so  parti ci pate  i n  th i s  preparation .  I EC col l aborates  cl osel y 
wi th  the  I n ternational  Organ i zation  for Standard i zation  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by 
agreement between  the  two  organ i zati ons.  

2)  The  formal  decis ions  or agreements  of I EC on  techn ical  matters  express,  as  nearl y  as  possible,  an  i n ternati ona l  
consensus  of opi n ion  on  the  re l evant subjects  s i nce  each  techn ical  comm i ttee  has  representati on  from  al l  
i n terested  I EC National  Committees.  

3)  I EC Publ i cations  have  the  form  of recommendations  for i n ternational  use  and  are  accepted  by I EC Nati ona l  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  con ten t of I EC 
Publ i cations  i s  accu rate,  I EC  cannot be  hel d  responsi ble  for the  way i n  wh ich  they are  used  or for any 
m i s i n terpretation  by any end  u ser.  

4)  I n  order to  promote  i n ternational  u n i form i ty,  I EC National  Commi ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  possibl e  i n  thei r national  and  reg i onal  publ i cations.  Any d i vergence  
between  any I EC Publ i cation  and  the  correspond i ng  national  or reg i onal  publ i cati on  shal l  be  cl earl y i n d icated  i n  
the  l atter.  

5)  I EC i tsel f d oes  not  provi de  any attestation  of conform i ty.  I n dependent  certi fi cati on  bod ies  provide  conform i ty 
assessment  services  and ,  i n  some  areas,  access  to  I EC marks  of conform i ty.  I EC i s  not  responsi ble  for any 
services  carri ed  ou t  by i ndependent certi fi cation  bod i es .  

6)  Al l  u sers  shou ld  ensure  that  they have  the  l atest  ed i ti on  of th i s  publ i cati on .  

7)  No  l i abi l i ty shal l  attach  to  I EC  or i ts  d i rectors,  employees,  servants  or agen ts  i ncl ud ing  i n d ivi dual  experts  and  
members  of i ts  techn ical  commi ttees  and  I EC  National  Commi ttees  for any personal  i n j u ry,  property  damage  or 
other damage  of any natu re  whatsoever,  whether d i rect  or i nd i rect,  or for costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  of the  publ i cation ,  use  of,  or rel i ance  upon ,  th i s  I EC  Publ i cati on  or any other I EC  
Publ i cations.  

8)  Attention  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  pub l i cation .  Use  of the  referenced  publ i cations  i s  
i nd i spensable  for the  correct  appl i cati on  of th i s  publ i cation .  

9)  Attention  i s  d rawn  to  the  poss ib i l i ty that  some of the  e l ements  of th i s  I EC Publ i cation  may be  the  subject  of 
paten t ri gh ts .  I EC shal l  not  be  hel d  respons ibl e  for i denti fyi ng  any or a l l  such  paten t ri gh ts .  

A PAS is  an  i n termed iate  speci fication  not fu l fi l l i ng  the  requ irements  for a  standard ,  bu t made 
avai l ab le  to  the  publ ic.  

I EC PAS 631 25 has  been  processed  by subcommittee  59D:  Performance of household  and  
s im i lar e lectrical  l aundry appl i ances,  of I EC  techn ica l  committee  59:  Performance of 
household  and  s im i l ar e l ectrical  appl iances.  

The  text  of th i s  PAS  i s  based  on  the  
fol l owing  document:  

Th i s  PAS  was  approved  for 
publ i cation  by the  P-members  of the  
comm i ttee  concerned  as  i nd icated  i n  

the  fol l owi ng  document 

Draft P AS  Report on  voti n g  

59D/448/DPAS  59D/452/RVDPAS  

 
Fol lowing  publ ication  of th is  PAS,  wh ich  is  a  pre-standard  publ ication ,  the  techn ical  comm ittee  
or subcommittee  concerned  may transform  i t  i n to  an  I n ternational  Standard .  
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Th is  document i s  based  on  CLC/TS  50640:201 5.  

Th is  PAS shal l  remain  val i d  for an  i n i ti a l  maximum  period  of 2  years  starti ng  from  the 
publ ication  date.  The  va l i d i ty may be  extended  for a  s ing le  period  up  to  a  maximum  of 
2  years,  at the  end  of wh ich  i t  shal l  be  publ ished  as  another type  of normative  document,  or 
shal l  be  wi thdrawn .  

 

IM PORTAN T – Th e 'col ou r i n si d e'  log o on  th e  cover pag e of th i s  pu bl icati on  i n d i cates  
th at i t  con tai n s  colou rs  wh ich  are  con si dered  to  be  u sefu l  for th e  correct  
u n d erstan d in g  of i ts  con ten ts.  U sers  sh ou ld  th erefore  prin t  th i s  docu m en t  u si n g  a  
col ou r pri n ter.  
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CLOTH ES WASH IN G M ACH IN ES FOR COM MERCI AL U SE  –  
METH ODS FOR MEASU RIN G  TH E PERFORM AN CE 

 
 
 

1  Scope 

This  PAS speci fies  methods  for measuring  the  performance  of cl othes  wash in g  m ach i n es  for 
com merci al  use  u ti l i zi ng  cold  and/or hot water suppl ies  and  wi thout  heati ng  or wi th  heating  
devices  for el ectrici ty,  steam  or gas.  I t  a lso  deals  wi th  appl i ances  for both  wash ing  and  drying  
texti l es  (wash er-d ryers)  wi th  respect to  thei r wash ing-re lated  functions.  Th is  PAS covers  top,  
front and  s i de- loaded  non-household  wash in g  m ach i n es  wi th  horizontal  or vertical  axes  and  
wi th  one  or more  wash  compartmen ts.  

NOTE  1  Non  household  tumbl e  d ryer performance  i s  assessed  to  CLC/TS  50594.  

The obj ect  i s  to  state  and  define  the  principa l  performance  characteristics  of non-household  
wash in g  mach in es  and  to  describe  the  test methods  for measuring  these  characteristics.  

NOTE  2  Th i s  PAS  does  not  appl y to  conti nuous  batch  wash i n g  m ach i n es  (e . g .  tunnel  washers)  or wash i n g  
m ach i n es  on l y possib l e  to  operate  wi th  au tomatic  l oad i ng  and  un l oad ing .  

NOTE  3  Th i s  PAS  does  not  speci fy safety requ i rements  for n on -h ou seh ol d  wash i n g  m ach i n es .  Safety 
requ i rements  are  speci fi ed  i n  EN  50571  and  the  EN  I SO 1 0472  series.  

2  N ormati ve referen ces  

The fol l owing  documents,  i n  whole  or i n  part,  are  normative l y referenced  i n  th is  document and  
are  ind ispensable  for i ts  appl ication .  For dated  references,  on l y the  ed i ti on  ci ted  appl ies .  For 
undated  references,  the  l atest ed i ti on  of the  referenced  document ( i nclud ing  any 
amendments)  appl ies .  

I EC 60456,  Clothes washing machines for household use – Methods for measuring the 
performance  

EN  1 21 27,  Textiles – Fabrics – Determination of mass per unit area using small samples  

EN  1 2953-1 0,  Shell boilers – Part 10:  Requirements for feedwater and boiler water quality  

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

EN  60734,  Household electrical appliances – Performance – Water for testing ( I EC 60734)  

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

EN  I SO  2061 ,  Textiles – Determination of twist in  yarns – Direct counting method ( I SO  2061 )  

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

EN  I SO  1 1 664-2 ,  Colorimetry – Part 2: CIE standard illuminants ( I SO 1 1 664-2)  

EN  I SO  80000-1 : 201 3,  Quantities and units – Part 1 :  General ( I SO 80000-1 : 2009  +  
Cor 1 : 201 1 )  
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D IN  53923,  Testing of textiles;  determination  of water absorption of textile  fabrics  

CI E  01 5: 2004 1 ,  Colorimetry (3rd  ed i tion)  

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

3 Terms,  defi n i ti on s  an d  symbol s  

3. 1  Term s an d  d efi n i tion s  

For the  purposes  of th is  document,  the  fol l owing  terms  and  defin i ti ons  apply.  

I SO  and  I EC main ta in  term inolog ical  databases  for use  i n  standard ization  at the  fol l owing  
addresses:  

•  I EC  E lectroped ia:  avai lab le  at  h ttp: //www.electroped ia .org /  

•  I SO  On l ine  browsing  p latform :  avai l able  at h ttp : //www. iso.org/obp  

3. 1 . 1   
wash in g  mach i n e  
appl iance  for clean ing  and  ri ns ing  of texti l es  using  water wh ich  may a lso  have  a  means  of 
extracti ng  excess  water from  the  texti les  

3. 1 . 2   
test wash i n g  mach i n e  
wash in g  mach i n e  that i s  subjected  to  part or a l l  of the  requ i rements  i n  th is  PAS i n  order to  
determ ine  i ts  performance  

Note  1  to  en try:  Tes t wash i n g  m ach i n e  may i ncl ude  wash i n g  m ach i n es  accord i ng  to  3 . 1 . 6,  3 . 1 . 7 .  

3. 1 . 3   
referen ce  m ach i n e  
specia l l y constructed  wash in g  m ach i n e  of known  performance  wh ich  i s  used  to  i ncrease  
repeatabi l i ty and  reproducibi l i ty of resu l ts  

Note  1  to  en try:  I t  may be  used  to  provide  a  known  performance  l evel  wi th i n  a  l aboratory against  wh ich  to  
compare  selected  performance  parameters  on  tes t wash i n g  m ach i n es  as  defi ned  i n  th i s  PAS  – refer to  5. 5. 2 .  

3. 1 . 4   
wash er-dryer 
wash in g  m ach in e  wh ich  includes  both  a  spin  extraction  fu nction  and  a lso  a  means  for 
d rying  the  texti l es,  usual l y by heating  and  tumbl ing  

Note  1  to  en try:  Th i s  PAS  on ly covers  the  operati on s  wh ich  relate  to  the  wash i n g  m ach i n e  fu nction  – see  
Clause  1 .  

___________ 

1  Address  ( I n ternati onal  Comm ission  on  I l l um ination ):  

The  CIE  Central  Bu reau  

Kegel gasse  27,  A-1 030  Vienna,  Austria  

Tel :  +43  (01 )  71 4  31  87  

Fax:  +43  (01 )  71 3  0838  

E-mai l :  ci ecb@ping . at  

h ttp: //www.ci e. co. at/favicon . i co  

http://www.electropedia.org/
http://www.iso.org/obp
http://www.cie.co.at/favicon.ico
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3. 1 . 5   
spi n  extractor 
separate  water-extracti ng  appl i ance  i n  wh ich  water i s  removed  from  texti l es  by centri fugal  
action  (spi n  extraction )  

3. 1 . 6   
vertical  axi s  wash i n g  m ach in e  
wash in g  m ach i n e  i n  wh ich  the  l oad  i s  p laced  i n  a  d rum  wh ich  rotates  around  an  axi s  wh ich  i s  
vertica l  or cl ose  to  vertica l  

Note  1  to  en try:  For the  pu rposes  of th i s  PAS,  verti cal  axi s  i s  where  the  ang le  of the  axi s  of rotation  i s  more  than  
45°  to  hori zon tal .  Where  the  d rum  does  not  rotate,  the  wash i n g  m ach i n e  wi l l  be  cl ass i fi ed  as  a  verti cal  axi s  
wash i n g  m ach i n e .  

Note  2  to  en try:  The  cl assi fi cation  of verti cal  axi s  or hori zontal  axi s  i n  th i s  PAS  i s  on l y used  to  defi ne  the  
pl acement of the  l oad  i n to  the  d rum .  

3. 1 . 7   
h orizon tal  axi s  wash in g  m ach in e  
wash in g  m ach i n e  i n  wh ich  the  l oad  i s  p laced  i n  a  d rum  wh ich  rotates  around  an  axis  wh ich  i s  
hori zon tal  or close  to  horizon tal  

Note  1  to  en try:  For the  purposes  of th i s  PAS,  hori zon tal  axi s  i s  where  the  ang le  of the  axi s  i s  l ess  than  or equal  
to  45°  to  hori zon tal .  

Note  2  to  en try:  The  cl assi fi cation  of verti cal  axi s  or hori zontal  axi s  i n  th i s  PAS  i s  on l y used  to  defi ne  the  
pl acement of the  l oad  i n to  the  d rum .  

3. 1 . 8   
au tomati c mach in e  
wash in g  m ach in e  where  the  l oad  i s  fu l l y treated  by the  mach ine  wi thou t the  need  for user 
i n terven tion  at any poin t  during  the  prog ramm e  pri or to  i ts  completion  

3. 1 . 9   
top  loaded  mach in e  
wash in g  m ach i n e  where  the  l oad  is  p l aced  in  the  wash  compartment from  the  top,  and  wh ich  
may be  of a  hori zon ta l  or vertica l  axis  type  

3. 1 . 1 0   
s id e  l oad ed  m ach i n e  
wash in g  m ach in e  where  the  l oad  i s  p l aced  i n  the  wash  compartment from  the  s ide,  and  
wh ich  is  of a  hori zon ta l  axis  type  

3. 1 . 1 1   
pu l l m an  mach in e  
wash in g  mach in e  where  the  wash  compartment i s  d i vided  i n  two  compartments  

3. 1 . 1 2   
Y-pocket mach in e  
wash in g  mach in e  where  the  wash  compartment i s  d i vided  i n  th ree  compartments  

3. 1 . 1 3   
test  ru n  
sing le  performance assessment as  speci fied  i n  C lause  8  of th is  PAS  

3. 1 . 1 4   
test series  
group of test ru n s  on  a  test wash i n g  m ach in e  wh ich ,  col l ecti ve l y,  are  used  to  assess  the  
performance of a  wash i n g  m ach in e  
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3. 1 . 1 5   
operation  
each  performance of a  function  that occurs  during  the  wash in g  m ach in e program me  such  as  
pre-wash ,  wash ing ,  ri ns ing ,  d rain ing  or spinn ing  

3. 1 . 1 6   
prog ram me 
series  of operati on s  wh ich  are  pre-defined  wi th in  the  wash i n g  mach i n e  and  wh ich  are  
declared  by the  manufacturer as  su i table  for wash ing  certa in  texti l e  types  

3. 1 . 1 7   
cycle  
complete  wash ing  process,  as  defined  by the  program me  se lected ,  cons isti ng  of a  series  of 
operation s  (wash ,  ri nse,  sp in ,  etc. )  and  includ ing  any operati on s  that occur after the  
completion  of the  prog ram m e  

Note  1  to  en try:  Examples  of operati on s  th at  may occur after the  completi on  of the  prog ram m e  a re  pumping ,  
mon i tori ng  and  an ti -creas ing  (where  appl i cabl e).  

3. 1 . 1 8   
spi n  extracti on  
water-extracting  function  by wh ich  water i s  removed  from  texti l es  by centri fugal  action ,  wh ich  
is  i ncluded  as  a  function  (bu i l t  i n  operati on )  of an  au tomati c wash i n g  mach i n e   bu t may also  
be  performed  i n  a  spi n  extractor  

3. 1 . 1 9   
spi n  speed  
rotational  frequency of a  d rum  during  spin  extracti on  

Note  1  to  en try:  A method  for determ ination  of spi n  speed  i s  not  defi ned  i n  th i s  PAS.  

3. 1 . 20   
base  l oad  

unsoi led  texti l es  used  for testi ng  

3. 1 . 21   
test load  
base  l oad  used  for testing  p lus  sta in  test s trips  

3. 1 . 22   
test load  mass  
actual  mass  of the  base  l oad  i ncl ud ing  s ta in  test s trips  

3. 1 . 23   
n omi n al  test l oad  m ass  
mass  of d ry texti les  of a  particu lar type  for wh ich  the  performance of the  test wash i n g  
mach i n e  shal l  be  tested  (rated  capaci ty  or part l oad)  

Note  1  to  en try:  Target val ue  for the  cond i ti oned  tes t l oad  m ass .  

3. 1 . 24   
rated  capaci ty 
maximum  mass  i n  ki lograms of d ry texti l es  of a  particu lar type  wh ich  the  manufacturer 
declares  can  be  treated  i n  the  wash i n g  m ach i n e  on  the  se lected  prog ram me  

3. 1 . 25   
prog ram me tim e  
time from  the  i n i tiation  of the  programm e  (exclud ing  any user programmed  delay)  unti l  the  
completion  of the  program me .  I f the  en d  of program m e  i s  not i nd icated ,  the  prog ramm e 
tim e  i s  equal  to  the  cycl e  tim e  
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3. 1 . 26   
en d  of prog ramm e 
completion  of the  prog ram me ,  i . e .  when  the  wash in g  m ach in e  i nd icates  the  end  of the  
prog ram me  and  the  load  is  accessib le  to  the  user 

Note  1  to  en try:  Where  there  i s  no  en d  of prog ram m e  i nd i cator and  the  door i s  l ocked  duri ng  operati on ,  the  
prog ram m e  i s  complete  when  the  l oad  i s  accessib le  to  the  user.  Where  there  i s  no  en d  of prog ram m e  i nd i cator 
and  the  door i s  not  l ocked  d uri ng  operati on ,  the  prog ram m e  i s  complete  when  the  power consumption  of the  
appl i ance  d rops  to  some  steady s tate  cond i ti on  and  i s  not  perform ing  any function .  

Note  2  to  en try:  An  i n d ication  of the  end  of the  prog ram m e  may be  i n  the  form  of a  l i gh t  (on  or off) ,  a  sound ,  an  
i nd icator shown  on  a  d i sp l ay or the  rel ease  of a  door or l atch .  I n  some  wash i n g  m ach i n es  there  may be  a  short  
delay from  an  en d  of prog ram m e  i nd i cator u n ti l  the  l oad  i s  accessib le  by the  user.  

3. 1 . 27   
cycl e  ti me  
time from  the  i n i ti ation  of the  prog ramm e  (exclud ing  any user-programmed  delay)  unti l  a l l  
acti vi ty ceases,  wh ich  i s  cons idered  to  be  the  case  when  the  power consumption  reverts  to  a  
steady-state  cond i tion  that  pers ists  i ndefin i te l y wi thou t user in terven tion  

Note  1  to  en try:  I f there  i s  no  acti vi ty after the  end  of the  prog ram m e ,  the  cycl e  ti m e  i s  equal  to  the  prog ram m e 
ti m e .  

Note  2  to  en try:  C ycl e  ti m e  i ncl udes  any acti vi ty that  may occur after the  prog ram m e  i s  completed .  Th i s  cou ld  
i ncl ude  any e l ectron i c acti vi ty  or any add i ti onal  mechan ical  acti vi ty that  occurs  for a  l im i ted  period  after any en d  of 
prog ram m e  i n d i cator.  Any cycl i c  event  that  occurs  i n defi n i tel y  i s  considered  to  be  steady-state.  

3. 1 . 28   
main  wash  du ration  
time from  the  commencement of the  i n i tia l  water i n take  for the  main  wash  un ti l  the  
commencement of the  i n i ti a l  water i n take  for the  fi rst ri nse  

Note  1  to  en try:  Variati ons  i n  the  l aboratory water supp ly pressure  may affect  the  m ai n  wash  d u rati on .  Th i s  
defi n i ti on  i s  on l y appl i cable  to  test wash i n g  m ach i n es .  The  referen ce  m ach i n e  wash  time  used  for cal i brati on  of 
the  referen ce  m ach i n e  i s  d efi ned  d i fferentl y.  Refer to  Tabl e  E . 1 .  

3. 1 . 29   
rem ai n in g  moi stu re  con ten t  
measure  of the  add i tional  amount of moisture  that i s  contained  in  the  base  l oad  i n  re lation  to  
the  equ i l i brium  cond i tion  for base l oad  i tems  wh ich  have  been  cond i tioned  i n  a  con trol led  
space  (refer to  6 . 4. 5. 2)  

Note  1  to  en try:  Th i s  equ i l i bri um  cond i ti on  i s  defi ned  as  0  %  rem ai n i n g  m oi stu re  con ten t  i n  th i s  PAS.  Hence  i t  i s  
possib le  for a  base l oad  or l oad  i tems to  have  a  negati ve  rem ai n i n g  m oi stu re  con ten t  when  treated  wi th  a  tumble  
d ri er.  Refer a l so  to  Annex F .  

3. 1 . 30   
rated  vol tag e  

vol tage  ass igned  to  the  appl iance  by the  manufacturer 

3. 1 . 31   
prog ram me en erg y 

energy consumed  during  the  programme time i n  one  test run  

3. 2  Symbol s  

3. 2. 1  Symbol s  rel ati n g  to  9. 2  – wash i n g  performan ce  

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

C  
the  average  sum  of the  reflectance  values  (Y-values)  for each  of the  fi ve  types  of 
soi ls ,  for a l l  va l i d  test  ru n s  

testk
C  the  sum  of the  reflectance  values  i n  each  test ru n  of the  test  wash in g  m ach i n e  
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testC  
the  average  sum  of the  reflectance  values  of the  test  wash in g  mach in e  

refC  
the  average  sum  of the  reflectance  values  in  each  test  ru n  of the  referen ce  
mach in e  

m the  number of so i l  types  per sta in  test s trip  

n  the  number of s ta in  test s trips  i n  each  test ru n  

p  confidence  in terval  for q  

q ratio  between  the  test  wash i n g  m ach i n e ,  testC ,  and  the  referen ce  m ach in e ,  refC  

q
s

 
s tandard  deviation  of the  ratio  q  

C
s

 
the  s tandard  deviation  of Ck  

si  the  standard  deviation  of the  reflectance  va lues  for each  soi l  type  wi th in  a  g iven  
test ru n  

tw-1 ,  0 , 05  the  “Student T”  factor for (w-1 )  degrees  of freedom  for a  confidence of 95  %  ( i . e .  
2 , 776  for fi ve  test  ru n s  equals  four degrees  of freedom,  two  s ided  test)  

w the  number of test ru n s  i n  the  test  seri es  

i
x   the  average  reflectance  values  for each  soi l  type  

ij
x  the  average  reflectance  va lue  of the  4  i nd ividual  read ings  for each  of the  5  so i l  

types  on  a  s tain  test  strip  

3. 2. 2  Symbol s  rel ati n g  to  9. 3  – water extracti on  (spi n n i n g)  

RMC rem ain i n g  moi stu re  con ten t  

M the  mass  of the  cond i tioned  base  load  (g )  

Mr  the  mass  of base  load  a t  the  end  of the  test ru n  (g )  

3. 2. 3  Symbol s  rel ati n g  to  9. 4 – en erg y,  water an d  ti m e  

Tc  the  measured  average  cold  water in let temperature  (°C)  

Th  the  measured  average  hot  water i n let  temperature  ( °C)  

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

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

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

Wct  the  tota l  cold  water energy correction  determ ined  during  the  test (kWh)  

Wet  the  tota l  e lectrical  energy metered  during  the  test (kWh)  

Wgt  the  tota l  gas  energy metered  during  the  operati on  (kWh)  

Wh  the  calcu lated  hot water energy for the  operati on  (kWh)  

Wht  the  ca lcu lated  tota l  hot water energy determ ined  during  the  test  (kWh)  

Wst   the  tota l  s team  energy metered  during  the  operati on  (kWh)  

Wtotal  tota l  energy (kWh)  

3. 2. 4  Symbol s  rel ati n g  to  An n ex F  

Mbd  the  mass  of base  l oad  a t  the  end  of the  bone  d ry run  (g )  
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3. 2. 5  Symbol s  rel ati n g  to  An n ex G  

MT  the  desi red  tota l  l oad  mass  (kg)  

MS  the  mass  of a  smal l  sheet 

MM  the  mass  of a  med ium  sheet 

ML  the  mass  of a  l arge  sheet  

MST  the  mass  of a  s ta in  test s trip  .  

MM+ST  the  mass  of a  med ium  sheet wi th  a  sta in  test  strip  attached  

XS  the  number of smal l  sheets  

XM  the  number of med ium  sheets  

XL  the  number of l arge  sheets  

XM+ST  the  number of med ium  sheets  wi th  s tain  test  s trips  attached  

4 Req ui rements  

4. 1  G en eral  

This  PAS describes  test methods  for the  measurement of the  fol l owing  performance 
parameters:  

– wash ing  performance;  

– ri nsing  performance (under consideration) ;  

– water extraction  performance;  

– water consumption ;  

– energy consumption ;  

– wash  bath  temperature;  

– cycle  time.  

Any cla ims  of performance referri ng  to  th is  PAS  for these  parameters  shal l  be  measured  i n  
accordance  wi th  the  requ irements  of th is  PAS (refer to  Clause  8  for deta i l s) .  

Th is  PAS does  not speci fy m in imum  performance requ i rements  for clothes  wash in g  
mach in es .  

4. 2  Rated  Capacity 

Either the  manufactu rer or suppl ier shal l  declare  the  rated  capacity  at  0 , 5  kg  i n tervals  for 
each  relevant texti l e  type.  For wash in g  m ach in es  wi th  a  capaci ty above 1 0  kg  the  rated  
capaci ty  shal l  be  declared  at 1  kg  i n tervals.  Relevant  texti l e  types  are  cotton  and  
syn thetic/b lends.  

NOTE  For d i fferen t texti l e  types  the  rated  capaci ty  of a  was h i n g  m ach i n e  i s  usual l y d i fferent.  

The rated  capacity  sha l l  not exceed  the  maximum  mass  of d ry l aundry,  i n  ki l og rams,  to  be  
used  i n  the  test  wash in g  m ach i n e  i n  accordance wi th  EN  50571 .  

When  the  manufacturer or suppl ier g i ves  a  range  of va lues  for the  rated  capacity  for a  
particu lar texti l e  type,  the  h i ghest value  shal l  be  used .  

Where  i n formation  on  the  rated  capaci ty  i s  not avai lable,  the  test l oad  mass  shal l  be  
determ ined  accord ing  to  Annex K.  
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I f the  rated  capacity  for a  syn thetics/blends  prog ramm e  i s  not speci fi ed  by the  manufacturer 
or suppl ier,  the  test load  shal l  be  40  %  of that for a  cotton  programme.  

4. 3  Di m en sion s  

Where  a  manufacturer declares  d imensions,  these  shal l  be  i n  accordance  wi th  the  fo l lowing  
requ irements ,  as  appl icable.  The  d imensions  shal l  be  g i ven  in  mm  and  shal l  be  rounded  up  to  
the  nearest whole  mm .  

Heigh t a1 /a2   =   vertica l  d imension  measured  from  the  fl oor to  a  hori zon tal  p l ane  at the  
maximum  heigh t of the  wash i n g  mach in e,  wi th  the  door/l i d  cl osed .  I f 
ad j ustable  l evel l i ng  feet are  provided ,  they shal l  be  moved  up  and  down  to  
determ ine  m in imum  (a1 )  and  maximum  (a2)  poss ib le  he ights .  

Heigh t a3/a4   =   maximum  vertical  d imension  measured  from  the  floor to  a  horizontal  p lane  
at the  maximum  height of the  wash in g  m ach in e  wi th  the  door/l i d  open  
(general l y when  at ri gh t ang les  to  the  mach ine  top).  I f ad j ustable  l evel l i ng  
feet are  provided ,  they shal l  be  moved  up  and  down  to  determ ine  m in imum  
(a3)  and  maximum  (a4)  poss ib le  heights .  

Wid th  b1   =   hori zon tal  d imension ,  between  the  s i des,  as  measured  between  two  
para l lel  vertical  p l anes  against  the  s ides  of the  wash in g  m ach in e  
i ncl ud ing  a l l  projections.  

Wid th  b2   =   hori zon tal  d imension ,  between  the  s i des,  as  measured  between  two  
para l lel  vertica l  p l anes  against the  s ides  of the  wash i n g  m ach i n e  
i ncl ud ing  a l l  projections  i nclud ing  an  open  s ide  mounted  door/l id .  

Depth  c1   =   horizon tal  d imension  as  measured  from  a  vertica l  rear p lane  against the  
back of the  wash in g  m ach in e  and  the  most prom inen t part of the  front 
fascia,  wi th  the  door/l i d  closed .  For th is  measurement,  the  door th ickness,  
knobs  and  hand les  are  general l y not i ncluded  in  the  measurement.  

Depth  c2   =   horizon tal  d imension  as  measured  from  a  vertica l  rear p lane  against the  
wash in g  m ach i n e  and  the  most prom inent part  of the  fron t,  knobs  and  
hand les  a lso  be ing  taken  in to  account,  wi th  the  door/l i d  open  (general l y 
when  at  right  ang les  to  the  mach ine  front).  

Drum  
volume  

 =   the  volume of a  wash in g  mach in e,  where  requ ired ,  shal l  be  determ ined  i n  
accordance  wi th  Annex K.  

NOTE  1  D imension  a3 /  a4  i s  general l y on l y  appl i cable  to  top  l oaded  was h i n g  m ach i n es  wh i l e  d imension  c2  i s  
general l y on l y appl i cable  to  fron t  l oaded  wash i n g  m ach i n es .  

NOTE  2  Wid th  b2  i s  referri ng  to  wash i n g  m ach i n es  wi th  a  l oad i ng  door at  the  s i de  of the  mach ine.  

NOTE  3  D imension  c1  i s  i n tended  to  provide  an  i n d ication  of the  requ i red  depth  for the  wash i n g  m ach i n e  where  
the  fascia  i s  i n tended  to  be  fl u sh  wi th  ad jacent  fu rn i tu re  or appl i ances.  

5 Test condi ti ons,  materi al s,  equi pment and  i nstrumentati on  

5. 1  G en eral  

The to lerances  speci fied  for parameters  wi th in  th is  PAS,  us ing  the  symbol  “±” ,  i nd icate  the  
a l l owable  l im i ts  of variation  from  the  speci fi ed  parameter ou tside  wh ich  the  test or resu l ts  
shal l  be  i nval id .  The  statement of to lerance does  not perm i t the  del iberate  variation  of these  
speci fied  parameters .  

Round ing  shal l  on l y be  appl i ed  to  reported  values  in  Annex M .  I f numbers  have  to  be  rounded ,  
they shal l  be  rounded  to  the  nearest  number accord ing  to  EN  I SO  80000-1 : 201 3,  B . 3,  Ru le  B.  
I f the  round ing  takes  p lace  to  the  ri ght of the  comma,  the  om i tted  p laces  shal l  not be  fi l l ed  
wi th  zeros.  I f a  va lue  to  be  reported  i s  an  i n termed iate  requ i red  for use  i n  the  calcu lation  of 
other va lues  then  round ing  shal l  on l y appl y to  the  format of the  i n termed iate  i n  the  report;  the  
round ing  shal l  not appl y prior to  i ts  use  i n  subsequent ca lcu lations.  
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5. 2  Referen ce  m ach in e  

Un less  otherwise  speci fi ed ,  the  referen ce m ach in e  shal l  be  cons idered  a  test wash i n g  
mach in e  wi th  respect to  cond i tions,  materia ls  and  equ ipment speci fied .  

5. 3  Ambien t con dition s  

5. 3. 1  El ectri ci ty su ppl y 

The  suppl y vol tage  to  each  test wash in g  m ach in e  shal l  be  maintained  throughou t the  test at  
230  V ±  2  %  or at 400  V ±  2  %  as  defined  by the  manufacturer’s  i nsta l lation  gu ide.  I f more  
than  one  option  for insta l l ation  i s  avai lable  and  no  clear i nd ication  for testing  is  g i ven ,  the  
supply vol tage  shal l  be  400  V ±  2  % .  The  suppl y vol tage  measured  during  the  tests  shal l  be  
recorded .  For wash ing  mach ines  wi th  a  d rum  volume equal  or l arger than  400  l ,  the  vol tage 
to lerance can  be  i ncreased  to  ±  3  %.  

I n  the  case  of a  fixed  cable ,  the  p lug  (or the  end  of the  cable)  i s  the  reference poin t at wh ich  
the  suppl y vol tage  shal l  be  main ta ined .  

The  suppl y frequency to  each  test wash in g  m ach i n e  shal l  be  main ta ined  at 50  Hz ±  1  %  
throughou t the  test.  

Vol tage  stabi l i zers  shou ld  be  des igned  such  that  the  normal  operati on  o f the  test wash in g  
mach i n e  does  not  cause  undue  d istortion  of the  vol tage  waveform .  

5. 3. 2  Water su ppl y 

5. 3. 2 .1  Gen eral  

The measured  tota l  water hardness,  water temperature  and  water pressure  of water suppl ied  
to  test wash i n g  mach in es  shal l  comply wi th  the  fol l owing  requ i rements  and  shal l  be  
reported .  Th is  water i s  general l y referred  to  as  laboratory suppl y water i n  th is  PAS.  

5. 3. 2 .2  Water h ardn ess  

For a l l  treatments  of the  base l oad  pri or to  a  test  seri es  and  a l l  wash i n g  mach in e test ru n s  
i n  accordance  wi th  th is  PAS soft water shal l  be  used .  The  soft water shal l  have  a  tota l  water 
hardness  of (0 , 5  ±  0 , 2)  mmol /l .  

Normal i zation  of a  base l oad  pri or to  use  i n  a  test  seri es  ( refer to  6. 4 . 2)  sha l l  a lways  be  done  
us ing  l aboratory suppl y water wi th  the  same tota l  water hardness  as  that used  for the  
subsequent test  seri es .  

Total  water hardness  is  determ ined  and  expressed  i n  mmol /l  of CaCO3  equ iva lent.  

I f tota l  water hardness  needs  to  be  ad justed ,  i t  sha l l  be  prepared  accord ing  to  EN  60734.  

Measurements  of total  water hardness  shal l  be  undertaken  on  water that  i s  representati ve  of 
the  l aboratory suppl y water used  for tests .  

5. 3. 2 .3  Water temperatu re  

The temperature  of the  l aboratory suppl y water to  each  test  wash in g  m ach in e  shal l  be  
measured  and  recorded  to  the  nearest 0 , 1 °C.  I t  shal l  be :  

– for cold  water (1 5  ±  2)°C;  

– for hot water the  temperature  ind icated  by the  manufacturer ±  2  K,  or (60  ±  2)°C,  i f no  
value  is  g iven .  
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For wash ing  mach ines  wi th  a  d rum  volume equal  or l arger than  400  l  the  cold  and  hot water 
temperature  to lerance  can  be  i ncreased  to  ±  5K.  

When  the  manufacturer speci fies  a  hot water temperature  range,  wh ich  i ncludes  (60  ±  2)  °C,  
the  hot  water temperature  shal l  be  set at (60  ±  2)  °C.  When  the  manufacturer speci fi es  a  hot 
water temperature  range,  wh ich  does  not i ncl ude  (60  ±  2)  °C,  the  hot water temperature  shal l  
be  set at  the  end  of the  temperature  range  wh ich  is  closest to  (60  ±  2)  °C.  When  the  
manufacturer speci fies  a  s i ng le  temperature  wi th  a  to lerance,  then  that  temperature  shal l  be  
used .  The  water suppl y system  shal l  be  configured  so  that the  temperature  of a l l  water 
en tering  the  i n l et hose  of the  test wash i n g  m ach i n e  i s  wi th in  specified  to lerance wi th  the  
exception  of up  to  250  m l  of each  i ncrement up  to  a  test  l oad  mass  of 1 0  kg  and  up  to  500  m l  
of each  increment up  to  a  test load  of 50  kg .  For l arger test load  masses,  the  exception  for 
each  i ncrement i s  1  000  m l .  A temperature  record ing  system  shal l  record  in l et water 
temperature  at i n tervals  of no  l ess  than  once  per second .  

NOTE  Clause  8  requ i res  water temperatures  and  vo l umes  to  be  recorded  on  a  con ti nuous  basis  duri ng  fi l l i n g  i n  
order to  determ ine  weigh ted  average  temperatu re.  

5. 3. 2 . 4  Water pressu re  

The static (gauge)  pressure  of the  l aboratory suppl y water at the  i n let to  each  test wash i n g  
mach i n e  shal l  be  main tained  at (240  ±  50)  kPa  throughou t the  test,  i ncl ud ing  during  fi l l i ng  
operati on s .  The  water suppl y to  the  reference  mach ine  shal l  be  i n  accordance  wi th  D .3 . 1 .  

The  hot and  cold  water pressure  (as  appl icable)  shal l  be  determ ined  as  close  as  practicable  
to  the  poin t of connection  of each  test  wash in g  mach in e  to  the  l aboratory water suppl y 
system .  The  pressure  measurement shal l  be  made downstream  of the  last reduction  i n  the  
suppl y p ipe  d iameter before  the  wash ing  mach ine  and  l ess  th an  3  m  from  the  wash ing  
mach ine  i n l et.  The  measured  pressure  shal l  be  rounded  up  to  the  nearest whole  1 0  kPa  to  
compare  wi th  the  a l lowed  range.  

5. 3. 3  Ambien t tem peratu re  an d  h u mi di ty 

5. 3. 3.1  Am bien t tem peratu re an d  h u mi di ty for wash in g  m ach in e  testin g  

The  ambient temperature  of the  test room  shal l  be  (23  ±  2 )  °C  at the  s tart of the  wash ing  
mach ine  test.  The  ambient temperature  shal l  not rise  more  than  4  K during  the  test run .  The  
measured  ambient  temperature  for wash ing  mach ine  testing  shal l  be  reported .  I t  shal l  be  
rounded  to  the  nearest 0 , 5  °C.The  maximum  and  m in imum  ambient temperature  during  the  
test run  shal l  be  recorded .  The  measurement location  shal l  be  i n  the  vicin i ty of mach ine  under 
test.  For wash ing  mach ines  wi th  a  d rum  volume equal  or l arger than  400  l  the  ambient 
temperature  to lerance  can  be  i ncreased  to  (23  −  2  +  6)  °C.  

The  ambien t hum id i ty i s  not speci fi ed  for wash i n g  m ach in e  testi ng .  

5. 3. 3.2  Am bien t tem peratu re an d  ambien t rel ative  h u mid i ty for con d iti on in g  of base  
load  i tem s  

Where an  ambient con trol l ed  room  or chamber i s  used  for cond i ti on ing  the  base l oad ,  the  
fol l owing  cond i ti ons  shal l  be  main tained :  

– ambien t temperature:  (20  ±  2)  °C;  

– ambien t re lati ve  hum id i ty:  (65  ±  5)  % .  

The  measured  ambien t temperature  and  relati ve  hum id i ty for cond i ti on ing  base load  i tems 
shal l  be  reported .  The  ambien t temperature  shal l  be  rounded  to  the  nearest 0 , 5  °C.  The  
ambien t re lati ve  hum id i ty sha l l  be  rounded  to  the  nearest  whole  percentage.  
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Speci fic requ i rements  regard ing  cond i tion ing  of the  base l oad  are  speci fi ed  in  6. 4 . 5. 2 .  As  an  
a l ternative  to  using  a  con trol l ed  room  or chamber for cond i ti on ing  the  base  l oad ,  the  bone  dry 
method  may be  used .  Refer to  6 . 4 .5. 3.  

5. 4  Test m ateri al s  

5. 4. 1  Gen eral  

Th is  section  sets  ou t the  speci fications  for test  materia ls  requ ired  for wash in g  m ach i n e  
testing  to  th is  PAS,  i nclud ing :  

– base  l oad  ( l oad  i tems);  

– sta in  test s trips ;  

– detergent.  

NOTE  Su i tabl e  sou rces  of test  material s  are  g i ven  i n  Annex N .  

5. 4. 2  Base l oad  

The base  load  shal l  consist of 3  s i zes  of sheets  as  speci fi ed  in  Annex  C.  The  s ize  and  mass  
of each  of the  base  load  i tems  are  g i ven  in  Table  1 :  

Table  1  – S i ze  an d  m ass  of th e  d i fferen t base l oad  i tem s  

Bas e  l oad  i tem  Si ze  N om i n al  m ass  

  mm  g  

Smal l  sheet  (61 0  ×  620)  ±  20  1 05  ±  3  

Med ium  sheet  (91 0  ×  1  240)  ±  20  295  ±  1 0  

Large  sheet  (1  41 0  ×  1  870)  ±  20  660  ±  20  

 

5. 4. 3  Stain  test  strips  

Stain  test strips  shal l  be  attached  to  the  base l oad  pri or to  testi ng  to  assess  the  wash ing  
performance of a  test  wash i n g  m ach i n e .  D i fferent soi l  types  are  used  i n  order to  assess  the  
fol l owing  wash ing  characteristics:  

– the  scouring  effect,  ch iefly due  to  mechan ical  action ,  the  fi rst test p iece  used  being  soi led  
wi th  sebum  and  the  second  wi th  a  m ixture  of carbon  black and  m ineral  o i l ;  

– the  removal  of protein  pi gments ,  the  test  p iece  used  being  soi led  wi th  b lood ;  

– the  removal  of organ ic p i gments ,  the  test  p iece  used  being  soi led  wi th  cocoa;  

– the  b leach ing  effect,  the  test  p iece  used  be ing  soi led  wi th  red  wine.  

Sta in  test strips  consist of square  p ieces  wi th  ind ividual  so i l  types  measuring  
(1 20  ±  5)  mm  ×  (1 20  ±  5)  mm  each  wh ich  are  j o i ned  together i n to  a  strip  wi th  the  d i fferen t 
kinds  of soi l  i n  the  fol lowing  order:  

– unsoi led  p iece;  

– sebum ;  

– carbon  b lack/m ineral  o i l ;  

– b lood ;  

– cocoa;  

– red  wine.  

The  speci fications  of test  pieces  wi th  standard ized  soi l i ng  for each  soi l  type  wh ich  are  used  to  
make  a  sta in  test s trip  are  g i ven  i n  Annex A.  
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NOTE  I n formation  about  the  compl iance  of s tai ns  used  i n  s tain  test  s tri ps  wi th  respect  to  importation  regu lations  
of parti cu l ar countries  can  be  obtained  from  the  suppl i er.  

5. 4. 4  Deterg en ts  

The speci fication  for the  I EC  60456  reference detergen t A*  i s  g i ven  i n  Annex B .  

The  reference  detergent i s  d is tributed  i n  three  separate  components :  

– base  powder (wi th  enzyme and  foam  inh ibi tor);  

– sod ium  perborate  tetrahydrate;  

– b leach  acti vator (TAED).  

The  three  components  shal l  be  s tored  separate l y.  The  date  of manufacture  for each  
component shal l  be  marked  by the  suppl ier on  the  container.  The  l i fe  of each  component for 
detergent A*  and  the  storage  cond i ti ons  shal l  be  as  speci fied  by the  manufacturer.  I f no  expi ry 
date  for the  detergen t components  is  speci fied  by the  manufacturer,  the  expiry date  is  
deemed  to  be  one  year from  the  date  of manufacture.  

M ixing  of detergen t componen ts,  l i fetime after m ixing ,  dosage  and  p lacement of detergent i s  
speci fied  i n  6 . 3 .  

5. 5  Equ ipmen t  

5. 5. 1  Gen eral  

This  section  sets  ou t the  speci fications  for specia l i zed  test equ ipment requ i red  for wash i n g  
mach in e  testing  to  th is  PAS,  i ncl ud ing :  

– reference  mach ine;  

– spectrophotometer;  

– equ ipment for cond i tion ing  the  base load ;  

– i ron .  

A checkl ist of other l aboratory equ ipment wh ich  may be  requ i red  for wash in g  m ach i n e  
testing  i s  provided  i n  5 . 5 . 6.  

5. 5. 2  Referen ce  m ach in e  

A referen ce m ach i n e  shal l  be  run  in  paral l e l  wi th  the  test wash in g  mach i n e ,  appl ying  the  
same procedure  to  both  mach ines  to  provide  a  measure  of re lati ve  performance and  
reproducib le  resu l ts.  

Speci fications  for the  referen ce mach i n e  are  g i ven  in  Annex D.  

For the  purposes  of th i s  PAS,  the  test l oad  mass  used  i n  the  referen ce m ach i n e  sha l l  
a lways  be:  

5, 0  kg  for the  reference test prog ramm e .  

5. 5. 3  Spectroph otom eter 

5. 5. 3.1  Gen eral  

Optica l  measurements  of each  of the  d i fferent  sta in  test strip  p ieces  after wash ing  are  
performed  us ing  a  spectrophotometer.  

The  m in imum  instrument speci fication  i s  provided  below:  
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– Measuring  i nstrument:  spectrophotometer that provides  reflectance  data  at a  m in imum  
of 1 6  waveleng ths  spaced  at 20  nm  in tervals,  or cl oser,  
between  400  nm  and  700  nm ;  

– Parameter:  tristimu lus  va lue  Y (CIE  01 5: 2004);  

– I l l um inant / observer:  D65  / 1 0°  – EN  I SO  1 1 664-2 ;  

– Measuring  geometry:  d  /  8° ;  

– UV-fi l ter:  The  u l traviolet fi l ter sha l l  have  a  spectral  transm ittance  
of ≤  0 , 01  at wavelengths  of 400  nm  and  l ess,  and  a  spectra l  
transm ittance  of ≥  0 , 80  at wavelengths  in  the  range  450  nm  to  
700  nm ;  

– Measurement aperture:  m in imum  20  mm  d iameter;  

NOTE  Where  a  measurement  apertu re  i s  not  ci rcu l ar,  an  apertu re  area  of not  l ess  than  31 4  mm 2  i s  acceptable.  

– G loss  / specu lar excluded ,  i . e .  measurement wi th  open  g loss  / specu lar trap.  

5. 5. 3.2  Cal i brati on  

The cal ibration  process  shal l  be  performed  at l east once  a  day du ring  conti nuous  use  or after 
any restart  of the  device  us ing :  

– wh i te  standard :  barium  su l fate  tablet  or certi fi ed  wh i te  ceram ic ti l e;  

– and  b lack standard :  b lack body or l i gh t trap  or certi fied  b lack ceram ic ti l e ;  

– or us ing  procedures  as  speci fied  by the  instrument manufacturer.  

The  spectrophotometer shal l  be  checked  for i ts  spectral  performance  and  measurement 
accuracy at l east once  a  year.  

General  hand l i ng  of the  spectrophotometer and  i ts  use  and  cal ibration  shal l  be  i n  accordance 
wi th  the  suppl ier operating  i nstructions.  

5. 5. 4  Eq u ipmen t for con d iti on in g  th e base  l oad  

This  PAS requ ires  base load  i tems  to  be  treated  in  a  con trol l ed  manner prior to  thei r use  i n  
performance tests  i n  order to  determ ine  thei r mass  under s tandard ized  ambient cond i tions.  
The  a l ternative  methods  of cond i tion ing  the  base l oad  i tems  are:  

– l eaving  the  base load  i tems  in  a  room  or chamber wi th  a  con trol l ed  ambien t temperature  
and  hum id i ty (refer to  5. 3. 3. 2)  un ti l  the i r rem ain i n g  moi stu re con ten t  i s  i n  equ i l ibri um .  
Refer to  6 . 4 . 5. 2  for detai l s;  

– treati ng  the  base l oad  i tems  in  a  clothes  dryer of speci fied  performance to  ensure  that the  
base l oad  i tems  are  in  a  “bone  dry”  s tate.  Refer to  6. 4. 5 .3  for detai ls .  Annex F  sets  ou t 
the  method  and  the  speci fications  for a  tumble  d ryer wh ich  is  used  for th is  method .  

5. 5. 5  I ron  for preparati on  of stain  test  strips  after wash in g  

Where an  i ron  or i ron ing  app l iance  i s  used  to  prepare  s ta in  test strips  after wash ing  and  prior 
to  reflectance  read ings,  i t  shal l  have  a  su rface  temperature  between  1 30  °C  and  1 50  °C.  

5. 5. 6  Oth er eq u ipmen t  

Testing  of wash i n g  mach in es  accord ing  to  th is  PAS requ ires  equ ipment for the  measurement 
of a  range  of parameters.  These  parameters  i nclude  the  fol lowing :  

– mass;  

– volume of water and  other l i qu ids ;  

– l ength  and  d imensions;  

– e lectrical  parameters  (vol tage,  energy,  frequency) ;  
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– temperature  of water and  a i r and  hum id i ty of a i r;  

– water pressure  suppl ied  to  the  wash in g  m ach in e ;  

– tota l  water hardness  of the  l aboratory supply water suppl ied  to  the  wash i n g  m ach in e ;  

– pH  of the  laboratory suppl y water;  

– time.  

For some of the  above measurements ,  the  speci fications  of i nstruments  used  to  take  these  
measurements  are  not  expl ici tl y defi ned  i n  th is  PAS,  except that the  accuracy of 
measurement as  speci fi ed  i n  the  fo l l owing  section  shal l  be  ach ieved .  

Note  that several  d i fferent i nstruments  for the  measurement of mass  are  l ikel y to  be  requ ired  
for determ in ing  mass  of l oad  i tems  and  the  whole  base  load  and  mass  of detergent (refer to  
5. 6. 2) .  

5. 6  In stru m en tation  an d  accu racy 

5. 6. 1  Gen eral  

I nstruments  used  and  measurements  made for th is  PAS shal l  comply wi th  the  fol l owing  
speci fications.  

5. 6. 2  In stru m en ts  

Param eter  U n i t  M i n im u m  
Resol u ti on  

M i n im u m  
Accu racy  

Ad d i ti on al  
req u i rem en ts  

Mass          

 Masses  i n  the  range  up  to  1 00  g  g  0, 05  g  ±  0 , 1  g  -  

 Masses  i n  the  range   
between  1 00  g  and  2  000  g  

g  0 , 5  g  ±  1  g  -  

 Masses  i n  the  range  from  2  kg  to  50  kg  g  1 0  g  ±  20  g  -  

 Masses  i n  the  range  above  50  kg  g  50  g  ±  1 00  g  -  

Temperatu re          

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

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

Ambien t hum id i ty  %  (RH )  1  %  (RH )  ±3  %  (RH )  The  speci fi cati ons  shal l  
be  met over a  

temperatu re  range  of 
1 5  °C  to  25  °C  

Water vol ume (water i n l et)  Separate  meteri ng  for 
hot  and  col d  i n l ets ,  
where  appl i cabl e.  

Devices  us ing  vi scosi ty 
shou ld  be  cal i brated  at  
the  actual  nom inal  
temperatu re  ±  5  °C,  and  
the  nom inal  fl ow rate.  

 Water vol umes  up  and  equal  to  1 00  L  L  0 , 1  L  ±2  %  

 Water vol umes  above  1 00  L  L  0 , 5  L  ±2  %  

Water pressure  kPa  1 0  kPa  ±5  %  -  

Time s  5  s  ±1  %  -  

Spi n  speed  rpm  1  rpm  ±1  %  -  
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5. 6. 3  M easu rem en ts  

Param eter U n i t  M i n im u m  
Accu racy 

Ad d i ti on al  req u i rem en ts  

Total  water hardness  mmol /L  ±2  %  -  

Total  Energy       

 Electri cal  energy kWh  ±1  %  Due  to  d i storti on  of the  vol tage  and  
cu rren t wave  forms  caused  by i nducti ve  
devices  such  as  motor con tro l s  speci fi c  
requ i rements  for energy meters  are  
necessary.  See  e . g .  EN  62053-21  for 
more  i n formation .  

 Gas  energy kWh  ±1  %  As  a  recommendation ,  see  Annex I .  

S team  energy kWh  ±2  %  See  Annex J .  

 

6 Preparati on  for testi n g  

6. 1  G en eral  

This  section  sets  ou t the  requ i rements  for the  preparation  of the  test wash in g  m ach i n e  and  
referen ce m ach i n e  pri or to  testi ng .  I t  a lso  speci fies  the  requ irements  for the  preparation  of 
test loads  for test  wash i n g  m ach i n e  and  the  referen ce  m ach in e .  

6. 2  Test wash i n g  m ach in e an d  referen ce m ach in e preparation  

6. 2. 1  Test wash i n g  m ach i n e  

6. 2. 1 . 1  Gen eral  

The  measurements  shal l  general l y be  carried  ou t on  a  new wash i n g  mach in e  wh ich  is  
i nsta l led  and  used  i n  accordance wi th  the  manufacturer’s  i nstructions,  except as  requ i red  by 
th is  PAS.  Where  there  i s  more  than  one  option  for i nsta l lation ,  the  option  chosen  for testi ng  
shal l  be  documented  in  the  test report.  

6. 2. 1 .2  Preparati on  of th e  test  wash i n g  mach in e after i n stal l ation  

After i nsta l lation ,  the  test wash i n g  mach in e  sha l l  be  run  for two  complete  clean ing  runs  on  a  
cotton  prog ramm e  wi th  the  maximum  wash  temperature  set and  setting  maximum  main  wash  
water l evel  i f appl icable,  the  fi rst run  wi thou t l oad  and  wi th  1  g  per l i tre  of d rum  volume of the  
reference  detergent and  the  second  run  wi thout l oad  and  wi thout detergent.  No  add i tional  
runs  or cycles  of any type  ( l oaded  or empty)  shal l  be  undertaken  on  the  test wash in g  
mach in e  between  test  ru n s  wi th in  a  test seri es .  

6. 2. 1 . 3  Preparati on  of th e  test  wash i n g  mach in e for a  test series  

Before  a  test seri es  i s  commenced  the  test wash i n g  mach in e  shal l  be  checked  to  confi rm  
that i t  has  no  operating  defects  that may affect the  operati on  of the  un i t.  Where  separate  
i n l ets  are  suppl ied  for both  hot and  cold  water,  they shal l  each  be  connected  to  an  appropriate  
l aboratory water suppl y system  for testing  (refer to  5 . 3 . 2).  

Any fi l ters  shal l  be  thorough l y cleaned  before  each  test seri es .  Prior to  the  test seri es  (not 
l ess  than  one  day in  advance  but not more  than  two weeks  in  advance and  wi thou t any other 
run  before  the  test seri es  i s  s tarted)  a  clean ing  run  shal l  be  undertaken  on  a  prog ramm e  
wi th  the  maximum  wash  temperature  set and  setting  maximum  main  wash  water level  i f 
appl icable  wi thou t l oad  and  wi thout detergent.  After the  clean ing  run  the  mach ine  shal l  stay 
stand ing  at  the  stable  l aboratory ambient temperature  un ti l  the  test seri es  i s  fi n ished .  
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6. 2. 1 .4  Preparati on  of th e  test  mach in e  for a  test  ru n  

The test wash i n g  mach in e  shal l  be  at l aboratory ambien t temperature  at the  beg inn ing  of 
each  test ru n .  I t  shal l  be  accepted  that th is  requ irement has  been  met i f the  i n ternal  surface  
temperature  of the  test wash i n g  m ach in e  d rum  is  wi th in  2  °C  of the  ambien t a i r temperature,  
or i f the  test wash i n g  mach i n e  has  been  left open  and  s tand ing  at the  stable  l aboratory 
ambien t temperature  for not l ess  than  5  h .  

Where  the  test wash i n g  mach i n e  i s  equ ipped  wi th  a  temperature  sensor to  determ ine  the  
water temperature  in  the  sump during  the  wash  operation ,  the  temperature  measured  by th is  
sensor may be  taken  as  an  a l ternative  to  the  d rum  temperature  to  assess  whether the  test 
wash i n g  mach in e  i s  at ambien t temperature.  Before  each  test  ru n ,  any detergent d ispenser 
shal l  be  cl ean  and  dry prior to  the  add i ti on  of detergent.  Observe  that  after the  au tomatic 
wash ing  mach ine  is  started  no  action  shal l  be  taken  to  he lp  d ispens ing  the  detergen t.  

6. 2. 2  Referen ce  m ach i n e  

The reference  mach ine  shal l  be  checked  i n  accordance  wi th  the  requ irements  of Annex  E  
prior to  a  test  seri es .  

The  reference mach ine  s tart up  prog ramm e  sha l l  be  run  immed iatel y (not more  than  30  m in )  
prior to  the  commencement of any test ru n  ( refer to  E . 4) .  

The  referen ce mach in e  sha l l  meet the  requ i rements  of 6. 2. 1 . 4  before  the  s tart up  
prog ram me  i s  s tarted  prior to  the  commencement of each  test ru n .  

L in t b l ocking  the  d rain  valve  shal l  be  removed  completel y before  starting  a  test seri es.  The  
water fi l ter of the  supply valve  shal l  be  cl eaned .  The  reference prog ramm e  wi thout l oad  and  
detergent sha l l  be  run  to  remove res idues.  

I t  i s  recommended  not to  use  the  reference mach ine  for any other purpose  (e. g .  ri ns ing  loads)  
between  the  test ru n s  of a  test  seri es .  

Before  each  test ru n ,  the  detergent d ispenser shal l  be  cl ean  and  dry prior to  the  add i ti on  of 
detergent.  

At each  test ru n  i t  sha l l  be  checked  that no  detergent remains  i n  the  detergent d ispenser.  I t  
shal l  be  ensured  that i n  the  referen ce m ach i n e  the  detergent i s  tota l l y d i spensed  during  the  
water i n take  for the  main  wash .  I f detergen t remains  i n  the  d ispenser after the  in i tia l  fi l l ,  then  
that test  ru n  sha l l  not be  val i d .  

6. 3  Deterg en t 

6. 3. 1  Gen eral  

The  detergent used  for a l l  test ru n s  sha l l  be  as  speci fied  i n  5. 4. 4 .  The  referen ce m ach i n e  
and  a l l  test wash i n g  m ach i n es  run  i n  para l le l  sha l l  use  detergent from  the  same batch  for 
every test  ru n  i n  the  test  seri es .  

Th is  PAS may a lso  be  used  for assessment of a l l  performance measures  (except ri ns ing)  on  
test wash i n g  m ach i n es  where  the  manufacturer recommends  the  use  of no  detergent and  
where  no  other consumable  materia l  i s  added  by the  user during  normal  use.  I n  such  cases  
tests  on  the  test wash in g  mach in e  sha l l  be  performed  wi thout the  add i ti on  of any 
consumable  materia l  ( i . e .  detergent)  and  wi th  a  connection  to  an  e lectrici ty supply (refer to  
5. 3. 1 )  and  a  s tandard  laboratory water suppl y system  (refer 5 . 3 . 2 ).  

NOTE  I n  a l l  cases  the  referen ce  m ach i n e  i s  tested  us ing  the  detergent dose  speci fi ed  i n  6 . 3. 2  i rrespecti ve  of 
whether detergent  i s  used  i n  the  test wash i n g  m ach i n e  o r not.  
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6. 3. 2  Deterg en t dose  

The detergent dose  for the  referen ce m ach i n e  and  the  test wash in g  mach in e  sha l l  be  
determ ined  from  the  selected  reference  prog ram me  and  the  test  load  as  set  ou t i n  Table  2 :  

Table  2  – Deterg en t Dose  

Test wash i n g  

m ach i n e  d os e  

Referen ce wash i n g  m ach i n e  d ose  

5  g /kg  of rated  capaci ty  +  8  g /kg  of 
n om i n al  tes t l oad  

74  g  

 

NOTE  1  g /kg  g rams  of detergent i s  per kg  of n om i n al  test  l oad  m as s .  Dosage  for referen ce  m ach i n e  i s  fi xed  by  
prog ram m e  and  l oad  type  and  i s  a  d i fferent  d ose  to  the  tes t wash i n g  m ach i n e .  The  referen ce m ach i n e  i s  a lways  
operated  at  a  fi xed  l oad  s i ze;  refer to  5. 5. 2 .  

I f a  pre-wash  i s  to  be  included ,  the  tota l  quan ti ty of detergent used  shal l  be  1 , 25  times  the  
figures  above.  The  tota l  detergent quan ti ty i s  to  be  spl i t  between  pre-wash  and  main  wash  i n  
accordance wi th  the  manufacturer’s  i nstructions.  I f there  are  no  i nstructions,  the  spl i t  shal l  be  
1 : 2  for pre-wash:main  wash .  

NOTE  2  The  q uanti ty of d etergent speci fi ed  i n  th i s  PAS  i s  fi xed  by the  n om i n al  tes t l oad  m ass .  The  reference  
detergent and  the  quan ti ty speci fi ed  may not  be  refl ecti ve  of some commercial  detergents .  

6. 3. 3  M ixi n g  deterg en t  

Weigh  the  quanti ty of detergent components  speci fi ed  i n  Annex  B  to  make up  the  detergent 
dose  requ i red  for each  s ing le  test ru n .  The  componen ts  shal l  be  thorough l y m ixed  together 
prior to  use.  M ixed  detergent shal l  be  stored  i n  a  sealed  container i f not  used  immed iatel y.  
The  maximum  storage  time prior to  use  of reference  detergent after m ixing  of detergent  
components  shal l  be  1 4  d .  Al l  detergent components  shal l  be  wi th in  thei r expiry date  at the  
time of use.  

6. 3. 4  Deterg en t pl acemen t  

Where a  detergent d ispenser is  present,  the  detergent dose  speci fied  i n  6. 3. 2  shal l  be  placed  
as  fol l ows:  

– where  d ispenser i s  l arge  enough  to  hold  the  whole  dose,  pl ace  a l l  d etergent in  the 
d ispenser;  or 

– where  the  d ispenser i s  not l arge  enough  to  hold  the  whole  dose,  fi l l  the  d i spenser to  the  
maximum  level  i nd icated  and  place  any excess  detergent for the  test ru n  i n to  the  base  of 
the  d rum  accord ing  to  6 . 3. 5  before  the  l oad  is  added .  

On l y i n  the  case  of verti cal  axi s  wash i n g  m ach i n es ,  where  the  manufacturer recommends  i n  
the  user gu ide  that the  detergent d ispenser on l y be  used  when  us ing  a  delay s tart option  on  
the  mach ine  (e . g .  to  avoid  damage to  fabrics  wh ich  are  i n  contact wi th  the  detergent) ,  then  
the  detergent  sha l l  be  p laced  i n  the  base  of the  d rum  accord ing  to  6. 3 .5  as  i f the  d ispenser i s  
not present.  

Where  there  i s  no  detergen t d ispenser,  fo l l ow the  manufacturer’s  i nstructions  for detergent 
p lacement.  I f no  i nstructions  are  g i ven ,  a l l  of the  detergent i s  added  to  the  base  of the  d rum  
accord ing  to  6 . 3 . 5  before  the  load  is  added .  

6. 3. 5  Pl acin g  d eterg en t in to  th e  d ru m  base  

I f the  d ispenser i s  too  smal l  for the  amount of detergent or no  d ispenser exists  p lace  the  
detergent  i n to  base  of the  d rum  accord ing  to  fol l owing  procedure:  
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– Cover the  bottom  of the  d rum  wi th  one  smal l  sheet from  the  base l oad .  Place  the  
detergent on  the  smal l  sheet and  cover the  detergen t wi th  another smal l  sheet from  the  
base  l oad  prior to  the  load ing  of the  other base  l oad  i tems.  

6. 4 Test l oad s  

6. 4. 1  Gen eral  

Th is  section  sets  ou t requ i rements  for the  preparation  of the  test load s  used  i n  the  test  
wash in g  m ach in e  and  the  referen ce mach in e .  Refer to  C lause  7  regard ing  the  selection  of 
the  requ ired  test  l oad  m ass  and  requ irements  for tests  at rated  capacity .  Th is  section  sets  
ou t:  

– determ ination  of test load  m ass ;  

– maximum  age  requ i rements  for base load  i tems  used  in  a  test seri es ;  

– pre-treatment of new base load  i tems  prior to  use  i n  testing ;  

– normal i zation  of the  base l oad  i tems  between  test seri es ;  

– cond i tion ing  of base load  i tems  to  determ ine  the  base l oad  mass  at a  known  remai n i n g  
moi stu re con ten t  pri or to  the  commencement of a  test series ;  

– fixi ng  sta in  test strips  to  the  base load  to  make up  the  appropriate  test  l oad  pri or to  each  
test ru n .  

The  same base load  shal l  be  used  exclus ive l y for a  s ing le  test wash i n g  mach in e  for a l l  test 
ru n s  i n  a  test  seri es .  No  normal i zation  runs  shal l  occur between  test ru n s  i n  a  test  seri es .  
The  base l oad  i s  d ried  i n  a  d ryer between  test ru n s  wi th in  a  test seri es  bu t the  base load  
does  not have  to  be  cond i tioned  prior to  the  next test ru n .  8 . 2 . 5  speci fies  requ irements  for 
checking  the  base load  between  test  ru n s  i n  a  test  series .  

A schematic fl ow d iagram  showing  the  preparation  of l oad  i tems  prior to  a  test series  i s  
shown  i n  F igure  1 .  
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Figu re 1  – Load  i tem  preparati on  prior to  a  test  seri es  

6. 4. 2  Pre-treatm en t  of n ew base  load  i tem s  prior to  u se  

The base l oad  i tems  shal l  be  treated  before  the ir fi rst use  by undergoing  a  normal i zation  
wash  process  fi ve  times,  as  defined  in  6. 4. 4  bu t wi thout i n termed iate  d rying  and  us ing  1 5  g /kg  
of the  reference  detergent A* .  Th is  shal l  be  fol l owed  by normal i zation  accord ing  to  6. 4 . 4  and  
by cond i tion ing  accord ing  to  6 . 4. 5.  

6. 4. 3  Req u i rem en ts  reg ardin g  th e  maximu m ag e of base  l oad  i tems  

Any i nd ividual  base l oad  i tem  shal l  not  be  used  for more  than  1 00  test ru n s,  exclud ing  pre-
treatment runs  prior to  i n i tia l  use  (refer to  6. 4. 2)  and  the  normal ization  runs  between  each  
test series  ( refer to  6 . 4. 4).  

To  meet the  age  requ i rements  speci fied  i n  th is  PAS,  a  system  of tracking  the  number of test 
ru n s  for each  load  i tem  i s  recommended .  

6. 4. 4  N orm al izati on  of base l oad  i tem s  before  a  n ew test series  

6. 4. 4.1  G en eral  

Normal i zation  i s  the  process  of wash ing  the  base l oad  us i ng  a  speci fied  program me  i n  order 
to  bri ng  the  base load  back i n to  a  standard ized  state  prior to  commencing  the  next  test  
series .  

Before  a  new test seri es  the  base l oad  sha l l  be  normal ized  as  speci fied  be low.  
Normal i zation  of the  base load  i s  fo l l owed  by cond i ti on ing  accord ing  to  6 . 4. 5  i n  order to  
determ ine  the  load  i tem  mass  in  a  s tandard ized  s tate  prior to  commencement of the  next test 
series .  Normal ization  of a  base load  prior to  use  i n  a  test seri es  shal l  a lways  be  done  us ing  
a  l aboratory suppl y water wi th  the  same total  water hardness  (refer to  5 . 3 . 2 . 2)  as  that  i s  to  be  
used  for the  subsequen t test series .  

IEC  

Normal i zation  of i tems  prior to  a  
new test s eri es :  6 . 4 . 4  

Must be  same  water hardnes  
as  fol l owing  test s eri es  

Pre-treatment  of new i tems:  6 . 4. 2  
Yes  

No  

New i tems?  

Bas e  l oad  i tems  accord ing  to  
speci fi cations  i n  5 . 3 . 1  

I tems  
normal i zed?  

Yes  

No  

Cond i ti on ing  of i tems  prior to  a  
new test s eri es :  6 . 4 . 5  

No  

Yes  

I tems 
cond i ti oned?  

LOAD ITEM PREPARATION PRIOR TO TEST SERIES 
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NOTE  Typical  l aboratory practi ce  wou l d  be  to  normal i ze  the  base  l oad  a t  the  completion  of a  tes t seri es  and  
then  d ry the  base  l oad  as  speci fi ed  and  pl ace  i t  i n  a  cond i ti on ing  room/chamber un ti l  the  next  test seri es .  

6. 4. 4. 2  N orm al ization  of base l oad  i tem s  before  a  n ew test series  

Al l  base l oad  i tems  shal l  be  treated  once  wi thou t detergent i n  a wash i n g  m ach i n e  of 
approximatel y the  same si ze  or b igger than  the  test wash i n g  mach in e  and  us ing  a 60  °C  
prog ram me  wi th  a  mechan ical  action  s im i l ar to  a  cotton  prog ramm e  and  wi th  one  main  wash  
and  4  ri nses.  The  water quanti ty in  the  process  shal l  be  approximatel y 5  l /kg  l oad  i n  main  
wash  and  5 l /kg  l oad  in  each  rinse.  I n termed iate  spin  between  main  wash  and  1 st ri nse  and  
between  ri nses  to  50  %  ±  5  %  res idual  moisture  and  a  fi nal  sp in  to  35  %  ±  5  %  res idual  
moistu re.  On  completion  of the  prog ramm e  the  base  load  i tems  shal l  then  be  d ried  i n  a  
tumble  d ryer.  

I f the  base l oad  i s  to  be  cond i ti oned  i n  a  room/chamber i n  accordance  wi th  6 . 4 .5. 2  after 
normal ization ,  then  the  rem ai n in g  moi stu re  con ten t  on  removal  from  the  dryer shal l  be  less  
than  0  %.  

6. 4. 5  Con d iti on i n g  of base  l oad  i tem s before  a  n ew test  seri es  

6. 4. 5. 1  G en eral  

Cond i tion ing  is  the  process  of bring ing  the  base  l oad  to  reach  a  known  remai n i n g  moi stu re 
con ten t  after normal ization  and  drying  at the  completion  of a  test seri es  i n  order to  check the  
standard ized  mass  of each  l oad  i tem  prior to  commencing  the  next test  seri es .  

Cond i tion ing  may be  done  in  an  ambient control led  room/chamber or us ing  the  bone  d ry 
method .  The  method  used  shal l  be  reported .  

NOTE  The  base l oad  d oes  not  have  to  be  cond i ti oned  between  test ru n s  wi th i n  a  tes t s eri es .  However,  the  base  
l oad  i s  to  be  d ri ed  i n  a  tumble  d ryer and  some checks  on  the  base  l oad  mass  between  test ru n s  a re  speci fi ed  i n  
8 . 2 . 5.  

6. 4. 5. 2  Con d i ti on i n g  of base  l oad  i tem s i n  an  ambien t con trol l ed  room /ch amber 

I n  th is  method ,  the  base l oad  i tems  are  d ried  i n  a  tumble  d ryer to  a  rem ai n i n g  moi stu re  
con ten t  of each  s i ng le  i tem  of l ess  than  0  %  and  are  then  stretched  or flattened  by hand  
before  cond i ti on ing .  They are  then  a l l owed  to  reach  an  equ i l i brium  remai n i n g  moi stu re 
con ten t  when  p laced  in  a  room/chamber wi th  an  ambien t temperature  and  hum id i ty wh ich  is  
main ta ined  in  accordance wi th  5. 3. 3 . 2 .  Under th is  method ,  two options  are  avai lable  as  
fol lows:  

– The  base l oad  i tems  shal l  be  hung  s ing l y and  separatel y so  that a i r can  freel y ci rcu late  
between  ind ividual  l oad  i tems.  The  l oad  is  l eft for a  period  of not l ess  than  1 5  h .  

– The  base load  i tems  shal l  be  l eft un ti l  thei r mass  has  changed  by less  than  0, 5  %  for two  
success ive  measurements  wh ich  are  taken  at i n tervals  of 2  h  or more.  

6. 4. 5.3  Con d iti on i n g  of base  l oad  i tem s  u sin g  th e  bon e d ry m eth od  

I n  th is  method ,  the  base  l oad  i tems  are  d ried  con tinual l y i n  a  tumble  d ryer of known  
performance unti l  the  rem ain i n g  moi stu re  con ten t  has  been  reduced  to  a  l evel  that i s  known  
as  the  “bone  dry”  cond i ti on ,  where  very l i ttl e  free  moistu re  is  present.  The  cond i ti oned  mass  of 
the  l oad  shal l  then  be  determ ined  by taking  the  bone  dry mass  and  mu l tipl ying  i t  by factor 
wh ich  shal l  be  determ ined  by the  d ryer performance characteristics.  

The  speci fication  for the  tumble  d ryer used  and  the  method  to  prepare  the  base load  to  the  
bone  dry cond i ti on  prior to  a  test series  and  the  calcu lation  of cond i tioned  mass  i s  speci fied  
i n  Annex F.  
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6. 4. 6  Test load  composi tion  

6. 4. 6.1  Test l oad  composi ti on  

The test load  cons ists  of the  base l oad  as  speci fi ed  i n  Annex C  and  5. 4 . 2 . 1  and  the  stain  test  
strips  as  speci fied  i n  5. 4. 3.  Affixi ng  s tain  test s trips  i s  speci fied  i n  6. 4. 8.  6 . 4. 2  to  6 . 4 . 5  set ou t 
requ irements  regard ing  the  preparation  and  mai n tenance  for a  test  seri es .  

6. 4. 6. 2  Determ in ation  of th e  test load  m ass  

The test  load  m ass  shal l  be  determ ined  to  nearest 0 , 5  kg  for the  test  load  mass  u p  to  1 0  kg .  
Above 1 0  kg  of test load  the  mass  shal l  be  determ ined  to  the  nearest 1  kg .  The  test load  
mass  shal l  be  ad justed  so  that i t  corresponds  to  the  requ ired  test l oad  m ass  for the  speci fied  
prog ram me  of the  test mach ine.  The  numbers  of smal l ,  med ium  and  l arge  sheets  i n  the  base 
load  for various  requ i red  test load  m asses  are  speci fied  i n  Table  3.  F inal  ad j ustment of the  
test load  m ass ,  wh ich  i ncludes  the  mass  of the  sta in  test strips  shal l  be  made by add ing  or 
removing  smal l  sheets  so  that the  tota l  mass  is  as  close  as  poss ib le  (±1 00  g )  to  the  nom inal  
requ i red  test  l oad  mass  for test  l oad s  u p  to  1 0  kg  and  ±  200  g  for test  load s  above  1 0  kg .  
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Tabl e  3  – N u m ber of d i fferen t l oad  i tem s in  th e  test l oad   
for variou s  test  l oad  m asses  

Req u i red  
tes t l oad  

m ass  

N u m ber of stai n  test 
stri ps  an d  n u m ber of 

m ed i u m  sh eets  to  wh i ch  
stai n  test s tri ps  are  

attach ed  

N u m ber 
of  

sm al l  
sh eets  a  

N u m ber of 
ad d i ti on al  

m ed i u m  
sh eets  

N u m ber of 
l arg e  sh eets  

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  1 2  4  0  

4 , 5  5  1 1  5  0  

5  5  1 5  5  0  

5, 5  6  1 4  6  0  

6  6  1 2  6  1  

6 , 5  7  1 1  7  1  

7  7  1 5  7  1  

7 , 5  8  1 4  8  1  

8  8  1 2  8  2  

8 , 5  9  1 0  9  2  

9  9  1 5  9  2  

9 , 5  1 0  1 4  1 0  2  

1 0  1 0  1 2  1 0  3  

1 5  1 0  1 1  1 0  1 0  

20  1 0  1 1  1 0  1 7  

25  1 0  1 1  1 0  24  

30  1 0  1 0  1 0  31  

40  1 0  1 6  1 0  44  

50  1 0  1 5  1 0  58  

60  1 0  1 5  1 0  72  

70  1 0  1 4  1 0  86  

80  1 0  1 3  1 0  1 00  

90  1 0  1 2  1 0  1 1 4  

1 00  1 0  1 2  1 0  1 28  

1 50  1 0  1 4  1 0  1 97  

200  1 0  1 1  1 0  267  

250  1 0  1 4  1 0  336  

300  1 0  1 0  1 0  406  

a  The  actual  number of smal l  sheets  may d i ffer from  the  number i nd icated  above  (wh ich  i s  
i n tended  to  be  i nd icati ve.  
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6. 4. 7  Cal cu l ati on  of loads  n ot sh own  in  Tabl e  3  

A description  how to  ca lcu late  the  number of d i fferent l oad  i tems  for test l oad  masses  
between  or above the  test l oad  masses  shown  i n  the  tab le  i s  g i ven  i n  G . 8.  

6. 4. 8  Addi ti on  of stai n  test  stri ps  to  th e  base  load  

6. 4. 8.1  Gen eral  

Stain  test  strips  shal l  be  attached  to  the  base l oad  i n  order to  assess  wash ing  performance  
as  set  ou t i n  6. 4 . 8. 2 .  

6. 4. 8 .2  Attach men t of stain  test strips  to  base  load  

Stai n  test  stri ps  specifi ed  in  5.4. 3  sh al l  be  affi xed  to  base l oad  as  fol l ows:  

Stai n  test  stri ps  are  attach ed  to  m ed iu m  sh eets.  

The  number of s ta in  test  strips  used  for a  performance test shal l  be  as  shown  in  Table  3  for 
the  base  load  ( refer to  6. 4. 6. 1 ) .  The  orientations  described  in  the  fol lowing  text refer to  a  p lan  
view of the  med ium  sheet and  sta in  test  strip  i n  F i gure  2 .  

Med ium  sheets  to  wh ich  sta in  test strips  are  attached  for a  wash ing  performance test sha l l  be  
flattened  by hand  or i ron  prior to  the  attachment.  

Attach  the  s ta in  test s trips  to  the  med ium  sheet as  fol l ows:  

– P lace  the  s tain  test s trip  on  top  of the  med ium  sheet so  that the  unsoi led  p iece  of the  s trip  
i s  at  the  top  and  wi th  seria l  number or other manufacturers  marking  facing  up,  as  shown  i n  
F igure  2 .  

– Move the  sta in  test strip  so  that the  ri gh t hand  edge  of the  strip  a l i gns  wi th  the  ri gh t hand  
edge  of the  med ium  sheet wi thout overlap  and  that the  s trip  i s  l ocated  cen tra l l y from  top  to  
bottom .  

– Sew or fasten  the  ri ght-hand  edge  of the  s ta in  test s trip  onto  the  ri ght-hand  edge  of the  
towel  or p i l l owcase  i n  th is  posi tion  a long  a  l i ne  that i s  a  d istance  of (1 0  ±  5)  mm  from  the  
ri gh t-hand  edge  of towel  or p i l lowcase and  strip .  Where  non-metal l ic  fasteners  are  used  at 
l east 2  fasteners  per soi led  p iece  shal l  be  used  to  ensure  that the  strip  i s  adequatel y 
secured  a long  i ts  l eng th .  Metal l ic  fasteners  of any type  shal l  not be  used .  

 

Figu re  2  – Attach ed  test strip  
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7 Performan ce measurements  – g eneral  requi rements  

This  cl ause  sets  ou t the  main  performance test  methods  speci fi ed  i n  th is  PAS.  

The  fol lowing  performance parameters  are  i n tended  to  be  measured  us ing  a  common  s ing le  
test series  as  set ou t  i n  Clause  8:  

– wash ing  performance;  

– water extraction  performance;  

– tota l  energy consumption ;  

– bath  temperature;  

– water consumption ;  

– programme time.  

The  evaluation  of these  measured  parameters  i s  speci fied  i n  Clause  9.  

NOTE  A method  for the  assessment  of ri nse  performance  i s  under consi deration .  

Prior to  perform ing  a  test  seri es ,  the  fol lowing  parameters  need  to  be  selected :  

– performance  tests  requ ired  (wash ing  performance,  water extraction  performance,  water 
and  energy consumption ,  bath  temperature  and  program me tim e) ;  

– programme to  be  tested  on  the  test wash ing  mach ine;  

– test l oad  mass  (rated  capaci ty or part l oad) .  

The  primary requ irement of th is  PAS  is  for the  determ ination  of performance  at rated  
capaci ty  for each  re levant l oad  type  and  set of test cond i ti ons.  Any cla im  of performance to  
th is  PAS wi thout a  s tatement of l oad  s ize  shal l  be  determ ined  on  the  basis  of tests  at rated  
capaci ty.  However,  add i tional  tests  may be  conducted  at other capaci ties.  Any cla ims  of 
performance  for such  test resu l ts  shal l  be  qual i fied  wi th  the  test  load  m ass  u sed .  

8 Tests  for performan ce 

8. 1  G en eral  

This  section  sets  ou t the  test procedure  for the  determ ination  of the  fo l lowing  parameters:  

– wash ing  performance;  

– water extraction  performance;  

– energy consumption ;  

– bath  temperature;  

– water consumption ;  

– programme time.  

For the  assessment of wash ing  performance  the  resu l t from  the  test wash in g  mach in e  i s  
compared  to  the  resu l t  from  the  referen ce m ach i n e  wh ich  is  operated  i n  paral l e l .  

Wh i le  the  text i n  th is  PAS is  wri tten  from  the  perspective  of a  s i ng le  test  wash i n g  m ach in e  
operati ng  in  para l l e l  wi th  the  referen ce  m ach in e ,  more  than  one  test wash in g  m ach i n e  may 
be  operated  i n  para l l el  wi th  the  referen ce  m ach i n e  d uri ng  a  test  ru n  or test seri es .  
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8. 2  Test procedu re for perform an ce tests  

8. 2. 1  Test con di tion s,  m ateri al s  an d  preparation  for testin g  

For each  test ru n  the  referen ce mach in e  and  test wash i n g  m ach in e  shal l  be  conducted  as  
fol l ows:  

– connected  to  an  e lectrici ty suppl y speci fi ed  i n  5. 3 . 1 ;  

– connected  to  a  l aboratory water suppl y system  speci fied  in  5 . 3. 2 ;  

– i n  ambien t cond i tions  as  speci fied  i n  5 . 3 . 3 ;  

– wi th  the  test wash i n g  m ach i n e  and  the  referen ce m ach i n e  prepared  i n  accordance wi th  
6. 2;  

– us ing  a  base load  speci fi ed  i n  5. 4 . 2  and  a  test l oad  that has  been  prepared  in  
accordance  wi th  the  requ irements  of 6 . 4 ;  

– us ing  the  detergent speci fied  i n  5 . 4. 4  and  wi th  the  detergent dose  and  p lacement speci fi ed  
i n  6. 3.  

Sta in  test strips  and  detergent  (as  appl icable)  used  in  the  test  wash in g  mach i n e  and  the  
referen ce mach in e  sha l l  be  from  the  same batch  for a l l  test ru n s  wi th in  a  test series .  Test 
loads  shal l  have  new sta in  test  strips  attached  for each  test  ru n  i rrespective  of whether a  
wash ing  performance  test i s  being  conducted .  Detergent shal l  be  used  in  a l l  performance  
tests  except where  otherwise  speci fi ed  (refer to  6. 3).  

8. 2. 2  Test load  an d  l oadin g  

The  n omi n al  test load  mass  sha l l  be  selected  for each  test  seri es .  

Prior to  a  test seri es ,  separate  cond i tioned  base load s  to  ach ieve  the  requ ired  test load  
mass  (see  6. 4. 6)  shal l  be  prepared  for the  referen ce mach i n e  and  the  test wash i n g  
mach in e .  The  same base l oad  shal l  be  used  in  each  test wash in g  mach i n e  for a l l  test ru n s  
i n  a  test seri es .  

Each  test wash in g  mach i n e  and  the  referen ce mach in e  shal l  be  l oaded  in  accordance wi th  
the  requ i rements  of Annex G .  

8. 2. 3  Prog ramm e 

The  program m e  se lected  on  the  test wash in g  m ach i n e  and  any associated  setti ngs  shal l  be  
i n  accordance wi th  the  manufacturer’s  instructions.  I n  the  case  of a  programm abl e  wash in g  
mach in e ,  the  manufacturer’s  i nstructions  regard ing  the  settings  of the  wash in g  m ach in e  and  
prog ram me  d escription  shal l  be  fol l owed .  The  prog ram me  se lected  on  the  test wash i n g  
mach i n e  (wi th  any associated  setti ngs)  and  the  referen ce mach i n e  shal l  be  reported .  

8. 2. 4  Test procedu re  

This  procedure  appl ies  to  the  test wash i n g  m ach i n e  and  the  referen ce mach i n e  wh ich  shal l  
be  run  in  paral le l .  

Test procedures  speci fic for gas  and  steam  heated  wash ing  mach ines  can  be  found  in  Annex  I  
and  Annex J .  

NOTE  The  i n tent  of “paral l e l ”  i s  to  ensure  that  tes t wash i n g  m ach i n es  a re  subjected  to  comparable  variati ons  i n  
normal  l aboratory cond i ti ons  as  the  referen ce m ach i n e .  

Operate  the  test wash i n g  m ach i n e  and  the  referen ce m ach i n e  i n  para l le l  on  the  re levan t 
prog ram mes  ensuring  that no  user selected  delay i s  i ncorporated .  Mon i tor and  record  a l l  
requ ired  parameters  during  the  programm e .  
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Any adverse  warn ing  ind icators  (e . g .  warn ings  or fau l ts)  shal l  be  noted  and  cons idered  when  
assess ing  test ru n  va l i d i ty.  

With in  1 0  m in  of the  en d  of prog ram me ,  remove  the  test l oad .  The  stain  test strips  shal l  be  
carefu l l y removed  as  qu ickly as  possible.  Proceed  to  fo l l ow the  re levant requ i rements  of each  
of the  performance  tests  being  performed  in  the  test seri es .  Assessment of water extraction  
performance can  be  affected  by delays  i n  subsequent measurements,  so  speci fic 
requ i rements  regard ing  measurement (and  where  necessary,  s torage)  of the  base load  after 
the  completion  of the  prog ram me  and  tim ing  of measurements  are  speci fi ed  for these  tests.  

8. 2. 5  Test seri es  

8. 2. 5.1  Gen eral  

A test seri es  of fi ve  tests  i s  carried  ou t on  the  test wash in g  mach i n e  and  the  referen ce  
mach i n e  i n  paral le l .  The  fi rst  test  ru n  i n  a  test series  sha l l  be  done  wi th  a  normal i zed  and  
cond i ti oned  base load  (see  6. 4. 4  and  6. 4. 5).  

At  the  completion  of measurements  for a  test ru n ,  the  base  l oad  shal l  be  d ried  i n  a  tumble  
d ryer to  a  rem ai n in g  moistu re con ten t  of (0  ±  3)  %.  Do not ad j ust number of i tems  during  a  
test series .  Care  i s  requ ired  to  ensure  that no  base l oad  i tems  are  l ost  or gained  between  
test ru n s ,  so  a  system  of accounting  for a l l  base load  i tems  shou ld  be  used .  After the  l ast 
test ru n  of a  test  seri es  the  base l oad  may be  normal i zed  d i rectl y wi thou t d rying  i n  between.  

I n  ci rcumstances  where  one  of the  fi ve  test ru n s  on  e i ther the  test wash i n g  m ach in e  or the  
referen ce m ach in e  i s  i nval id  (e. g .  power fa i l u re,  test wash in g  m ach i n e  or referen ce 
mach in e  breaks  down ,  i nstrumentation  or control  gear fau l t or fa i lu re) ,  i t  i s  perm i tted  to  
conduct  a  s ixth  test ru n  on  the  test wash in g  m ach in e(s)  and  the  referen ce  m ach in e  (as  
requ i red )  i n  the  test seri es  under i den tical  cond i ti ons.  S im i larl y,  i f evidence  is  provided  that 
one  of the  test ru n s  i n  the  test series  had  problems  due  to  abnormal  cond i tions,  a  s ixth  test 
ru n  may be  added  under i dentical  cond i ti ons.  The  reason  for the  extra  test  ru n  shal l  be  
reported .  The  i nval i d  test  ru n  i s  e l im inated  completel y from  any subsequent evaluation .  

8. 2. 5.2  Eval u ati on  of resu l ts  (referen ce to  9 . 1 )  wh ere more  th an  5  test  ru n s  are  
u n dertaken  in  a  test series  

The reason  for rej ection  of a  test run  from  a  test series  shal l  be  expla ined  in  the  test report.  
Where  an  add i tional  test  run  is  requ ired  on  a  test wash ing  mach ine,  on ly the  test wash ing  
mach ine  of i n terest and  the  reference mach ine  need  be  operated  for a  s ixth  test run .  Where  
an  add i tional  test run  is  requ ired  on  the  reference mach ine,  the  reference mach ine  and  a l l  test 
wash ing  mach ines  wh ich  were  operated  i n  paral l e l  for the  test series  shal l  be  subjected  to  a  
s ixth  test run .  On l y wash ing  performance requ i res  resu l ts  from  both  the  test  wash ing  mach ine  
and  the  reference  mach ine.  

I f more  than  one  test ru n  i s  i nval id  i n  a  test seri es ,  then  the  whole  test seri es  i s  i nval i d ,  
i rrespective  of the  reason .  I n  that case,  the  test ru n s  completed  shal l  be  coun ted  on  l oad  l i fe  
and  then  the  load  is  normal i zed  as  per 6. 3. 3  for use  in  the  next test  seri es .  

8. 3  M easu rem en ts  to  d etermi n e wash in g  performan ce  

8. 3. 1  Gen eral  

This  cl ause  con ta ins  speci fic requ i rements  for the  measurement of wash ing  performance.  
Evaluation  of the  measurements  performed  i n  th is  clause  are  set ou t  in  9. 2.  

8. 3. 2  Removal  an d  d ryin g  of stain  test  strips  

After completion  of each  test  ru n  i n  accordance wi th  8 . 2 ,  the  s ta in  test s trips  shal l  be  
removed  from  the  test  l oad  a t  the  completion  of the  prog ram me.  
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Before  taking  reflectance  measurements  (8. 3 .3) ,  the  test strips  shal l  be  d ried  and  flattened .  
Any method  of d rying  and  fl atten ing  may be  used  provided  i t  can  be  shown  to  produce  the  
same reflectance  resu l t  as  one  of the  fo l l owing  options:  

•  a i r d ry and  fl atten  by placing  the  wet sta in  test strip  under tension  at ambien t temperature  
i n  the  dark;  or 

•  a i r d ry at ambien t temperature  i n  the  dark,  then  fl atten  by i ron ing ;  or  

•  d ry and  fl atten  by i ron ing  the  wet sta in  test s trip.  

I f an  i ron ing  appl i ance  is  used  i t  sha l l  comply wi th  5. 5. 5  and  i t  shal l  be  used  in  such  a  way 
that i t  does  not cause  a  surface  sh ine  on  the  test strip.  Th is  can  be  ach ieved  by p lacing  a  
p iece  of fabric between  the  hot p late  and  the  sta in  test  strip.  

Once dry,  the  s ta in  test strips  shal l  be  stored  in  a  d ry dark place  unti l  the  reflectance  
measurement i s  undertaken  (refer to  8. 3. 3) .  

Residual  hum id i ty i n  the  sta in  test  strips  wi l l  i n fl uence  the  measurement resu l ts,  as  wi l l  
overheating  during  i ron ing .  Exposure  of the  sta in  test strips  to  d i rect dayl i gh t at any shal l  be  
avoided  as  far as  possib le.  

8. 3. 3  Assessm en t  of stain  test stri ps  

To assess  wash ing  performance,  tristimu lus  Y reflectance  measurements  are  carried  ou t on  
each  of the  i nd ividual  so i l  types  and  the  unsoi l ed  test p iece  wh ich  make  up  the  sta in  test  strip.  
Reflectance measurements  shal l  be  taken  wi th  a  spectrophotometer as  speci fi ed  i n  5. 5. 3 .  

For any complete  set of tests,  the  reflectance  of a l l  sta in  test strips  (referen ce m ach i n e  and  
test wash i n g  mach in es )  shal l  be  measured  under the  same ambien t cond i tions.  The  sta in  
test s trips  shal l  be  a l l owed  to  stabi l i ze  at  these  cond i ti ons  before  the  reflectance 
measurements  are  undertaken.  

Reflectance measurements  shal l  be  taken  wi th  not l ess  than  four l ayers  of the  same washed  
soi l  type  as  backing  for the  p iece  being  measured .  Every washed  p iece  of so i l  shal l  be  
measured  i n  four l ocations  on  the  top  s ide,  at the  pos i ti ons  i nd icated  i n  F igure  3 .  Each  of the  
4  ind ividual  read ings  shal l  be  recorded .  The  average  value  of the  four read ings  for each  soi l  
type  shal l  be  used  i n  the  subsequent evaluation  for that soi l  type.  

 

Posi ti ons  for measuri ng  each  soi l  type  are  i n  the  centre  of the  four square  quad rants.  

Fi gu re  3  – Posi ti on s  for m easu ri n g  soi l ed  test  pieces  

8. 4  M easu rem ents  to  d etermi n e maximu m spi n  speed  

Maximum  spi n  speed  shal l  be  tested  du ring  the  same test ru n s  i n  wh ich  wash ing  
performance,  spinn ing  extraction ,  time and  water and  energy consumption  are  tested .  During  
the  test,  spin  speed  shal l  be  recorded  at i n tervals  of 1  s  or l ess .  The  maximum  spin  speed  of 

IEC  
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each  test ru n  shal l  be  determ ined  during  a  period  of 60  s  when  the  h i ghest spi n  speed  
va lues  are  reached .  The  maximum  spi n  speed  shal l  be  recorded  as  the  lowest speed  
measured  during  th is  period .  

I f i t  i s  necessary to  remove or mod i fy any parts  of the  wash i n g  m ach i n e  i n  order to  i nsta l l  a  
sensor for the  measurement of spin  speed ,  then  a l l  such  parts  and  mod i fications  shal l  be  
replaced  as  far as  possible  i n  their orig i nal  pos i ti on  so  that the  i nsta l l ation  does  not  
s i gn i ficantl y affect the  performance of the  wash i n g  m ach in e  i n  any way perti nen t to  the  tes ts  
be ing  carried  ou t.  The  type,  i nsta l l ation  and  accuracy of the  i nstrument used  shal l  be  
reported .  

8. 5  M easu rem en ts  to  d etermi n e water extracti on  perform an ce  

8. 5. 1  Gen eral  

Th is  cl ause  conta ins  speci fic requ irements  for the  assessment of water extraction  
performance,  wh ich  i s  a  measure  of the  residual  water i n  the  base l oad .  Evaluation  of the  
measurements  performed  i n  th is  clause  are  set  ou t  in  9 . 3 .  

The  water extraction  performance i s  expressed  as  the  amoun t of remain ing  moisture  i n  the  
base  l oad  after the  fi na l  sp inn ing  operati on  a t  the  end  of the  prog ram me  re lati ve  to  the  
cond i ti oned  mass  of the  same base l oad .  

Th is  method  is  i n tended  for the  assessment of au tomati c wash i n g  m ach i n es  that  have  sp in  
operation  a t  the  end  of the  prog ram me .  I t  i s  a lso  i n tended  to  be  used  to  assess  the  
performance of separate  spi n  extractors.  

8. 5. 2  Wash in g  m ach i n es  

The test load  shal l  be  subjected  to  the  performance test procedure  speci fi ed  i n  8. 2.  

At the  end  of the  test prog ram me  as  set ou t  i n  8 . 2 .5 . 1 ,  wi thout  de lay,  remove  the  soi led  test 
stri ps  and  weigh  the  base load .  The  mass  of the  moist base l oad  a t  the  end  of the  
prog ram me  i s  recorded .  

8. 5. 3  Spin  extractors  

For the  measurement of water extraction  performance of separate  spi n  extractors  the  
wash ing  and  ri ns ing  operation s  are  performed  in  accordance wi th  8. 2  bu t  wi thou t a  final  spin  
operation .  The  prog ram me  se lected  shal l  be  su i table  for the  base  load  to  ensure  repeatable  
cond i ti ons.  At the  completion  of the  programm e ,  wi thout delay,  weigh  the  base  l oad .  

The  spi n  extractor  shal l  be  l oaded  even l y,  wi th  the  i tems  placed  a long  the  d rum  wal l  of the  
spi n  extractor.  When  the  i tems  reach  abou t one-th i rd  of the  he igh t of the  d rum ,  the  i tems  are  
pushed  from  the  ci rcumference  to  the  centre  so  as  to  fi l l  the  hol low i n  the  centre  of the  d rum .  
Th is  i s  repeated  once  or twice  as  the  d rum  gets  fi l l ed  further.  The  base l oad  i s  fi na l l y covered  
at  the  top  wi th  the  last base  l oad  i tem ,  wh ich  i s  fo l ded  over double  for th is  purpose.  

The  water i s  extracted  from  the  base load  for the  time  recommended  by the  manufacturer or 
for 4  m in  i f i nstructions  are  not  g iven .  

8. 6  M easu rem en t to  d eterm i n e  th e  bath  tem peratu re  

Procedure  for measuring  the  bath  temperature  i s  described  i n  Annex  H .  
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8. 7  M easu rem en ts  to  d eterm in e water an d  en erg y con su mpti on  an d  prog ram me ti me  

8. 7. 1  Gen eral  

Th is  clause  speci fi es  the  procedure  and  measurements  requ i red  for the  determ ination  of 
water and  energy consumption  during  typical  operation s  such  as  wash ing ,  rins ing  and  spi n  
extraction .  I t  a l so  speci fies  the  method  for determ ination  of the  duration  of the  complete  
prog ram me  and  tota l  water and  energy consumption .  

The  purpose  i s  to  obtain  reproducib le  data  for the  ca lcu lation  of envi ronmental  impacts  and  
cost  of operati on  based  on  water and  energy consumption .  

Evaluation  of the  measurements  performed  i n  th is  cl ause  are  se t ou t  i n  9. 4.  

NOTE  Th is  cl ause  i s  appl i cab le  a l so  to  wash i n g  m ach i n es  wi thou t spi n  extracti on .  

8. 7. 2  Procedu re  

The test l oad  shal l  be  subj ected  to  the  performance test procedure  speci fied  i n  8 . 2 .  During  
these  tests  i nstrumentation  for the  measurement of water vo lume,  water temperature  and  
e lectrical  energy shal l  record  the  requ ired  parameters.  I t  i s  recommended  that data  for a l l  
parameters  be  recorded  at  regu lar i n tervals  th roughou t the  test us ing  a  data  l ogger or 
computer.  Data  col lection  shou ld  commence we l l  before  the  prog ram m e  i s  i n i ti ated  and  
con tinue  after the  en d  of prog ramm e .  

Commence the  measurements  when  the  program me  i s  i n i tiated  (wi thout any user 
programmed  delay) .  Stop  the  measurement at the  en d  of prog ramm e .  

A test seri es  consisti ng  of fi ve  complete  test ru n s  shal l  be  carried  ou t us ing  the  selected  
prog ram me.  

8. 7. 3  M easu rem en t of en erg y su ppl i ed  by el ectrici ty 

The energy suppl ied  to  the  mach ine  under test via  e lectrici ty sha l l  be  measured  on  the  main  
e lectrica l  suppl y l ines  to  the  mach ine  during  the  fu l l  programme time as  defined  i n  3 . 1 . 25.  

8. 7. 4  M easu rem en t of en erg y su ppl i ed  by steam  

Measurement of s team  energy i s  described  in  Annex J .  

8. 7. 5  M easu rem en t of en erg y su ppl i ed  by g as  

Measurement of energy suppl ied  by gas  is  described  in  Annex I .  

8. 7. 6  M easu rem en t of en erg y con su m ed  via  compressed  ai r 

I f the  mach ine  under test needs  compressed  a i r for the  normal  operation  the  energy 
consumed  via  the  compressed  a i r shal l  be  measured  as  fol lows .  

Immed iatel y before  the  start of a  test run  l oad  the  compressed  a i r tank unti l  the  compressor 
stops  and  shu t of the  compressor from  the  e lectrical  suppl ies .  

At the  end  of the  test run  when  no  more  mach ine  operation  remains  restart the  compressor 
again  and  measure  the  amount of e lectrical  energy consumed  by the  compressor un ti l  the  
compressed  a i r tank is  fu l l  aga in .  

The  compressor tank shal l  be  s i zed  i n  a  way so  the  compressor can  fi l l  the  tank to  ori g ina l  
pressure  after the  test run .  No  other use  of compressed  a i r from  the  compressed  a i r tank is  
a l l owed  during  a  test  run .  
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9  Assessment of performance  

9. 1  G en eral  

This  section  sets  ou t the  primary evaluation  methods  for the  assessment of wash i n g  
mach i n e  performance  under th is  PAS.  Th is  section  i ncludes  the  evaluation  of:  

– wash ing  performance;  

– water extraction  performance;  

– energy consumption ;  

– bath  temperature;  

– water consumption ;  

– programme time.  

For the  evaluation  of wash ing  performance  (9 . 2)  the  resu l t from  the  test wash i n g  mach i n e  
sha l l  be  compared  to  the  resu l t from  the  referen ce m ach in e  wh ich  i s  operated  i n  paral le l .  I n  
case  of an  inval id  test ru n  ( i n  e i ther the  test wash i n g  m ach i n e  or the  referen ce m ach in e)  
nei ther the  test ru n  resu l t i n  the  test wash i n g  m ach i n e  nor the  correspond ing  test ru n  resu l t  
from  the  referen ce mach i n e  shal l  be  used  for any evaluation  of that test wash in g  m ach in e  
wi th in  the  test  series .  

9. 2  Evalu ati on  of wash i n g  perform an ce  

The wash ing  performance shal l  be  evaluated  be low us ing  the  reflectance  va lues  (Y-values)  
measurements  determ ined  i n  8. 3 . 3 .  

Steps  a)  to  d )  below are  calcu lated  for both  the  test wash i n g  m ach in e  and  the  referen ce 
mach i n e  wh ich  have  been  operated  i n  paral l e l .  

a)  The  average  reflectance  values  
i
x  for each  soi l  type  i  i s  g iven  as  the  mean  value  per test 

ru n  of the  read ings  for each  of the  n  s ta in  test strips  used  i n  the  test,  ca lcu lated  as  
fol lows:  

1

i

n

ij
j

x

x
n

=
=

∑
 

where  

xij  i s  the  average  reflectance  value  of the  4  i nd ividual  read ings  for each  of the  5  
soi l  types  on  a  s ta in  test  strip;  

n  i s  the  number of s tain  test strips  per test  run .  

NOTE  1  The  standard  deviati on  s i  for each  soi l  type  i,  i . e .  ijx ,  wi th i n  a  g i ven  test ru n  may be  calcu lated  as:  
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b)  The  sum  Ck of the  average  reflectance  va lues  i n  each  test  ru n  i s  calcu lated  as  fol l ows:  
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k i

m

i

C x
=

=∑  

where  
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i
x  i s  the  average  reflectance  va lue  for each  soi l  type ,  as  calcu lated  i n  a) ;  

m the  number of soi l  types  per sta in  test s trip .  

c)  The  average  sum  C  of the  reflectance  va lues  for each  of the  fi ve  types  of soi l ,  for a l l  test  

ru n s  i s  ca lcu lated  as  fol l ows:  

1

k

w

k

C

C
w

=
=

∑
 

where  

Ck  i s  the  sum  of the  average  reflectance  va lues  in  each  test ru n ,  as  ca lcu lated  i n  b) ;  

w i s  the  number of test ru n s  i n  the  test  seri es.  

d )  The  s tandard  deviation  
C
s  of Ck,  i s  defined  as:  

( )
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1
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where  

Ck  i s  the  sum  of the  average  reflectance  values  in  each  test ru n ,  as  calcu lated  i n  b);  

C  i s  the  average  sum  of the  reflectance  va lues  in  each  of the  fi ve  types  of so i l ,  for a l l  
test ru n s  i n  the  test  seri es .  Th is  i s  calcu lated  i n  c) ;  

w i s  the  number of test ru n s.  

e)  The  ratio  q  of the  average  sum  is  ca lcu lated  as :  

test

ref

C
q

C
=  

where  

testC  i s  the  average  sum  of the  reflectance  va lues  for the  test wash i n g  mach i n e ,  
as  calcu lated  i n  c) ;  

refC  i s  the  average  sum  of the  reflectance  values  for the  referen ce m ach i n e ,  as  
calcu lated  i n  c) .  

The  calcu lated  ratio  q  shal l  be  rounded  to  the  nearest 0 , 001 .  

f)  The  s tandard  deviation  
q
s  of the  ratio  q ,  i s  defined  as:  
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where  

testk
C  i s  the  sum  of the  reflectance  value  i n  each  test  ru n  of the  test wash in g  

mach in e ,  as  calcu lated  i n  b);  

refC  i s  the  average  sum  of the  reflectance  va lue  i n  each  test ru n  of the  
referen ce  m ach i n e ,  as  ca lcu lated  i n  c) ;  

q i s  the  ratio  of the  average  sum ,  as  calcu lated  in  e);  
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w i s  the  number of test ru n s.  

g )  The  confidence i n terval  p  for the  ratio  of the  average  sum  is  defined  as :  

1 0 05, ,
q

w

s
p q t

w
−= ± ×  

where  

q
s  i s  the  standard  deviation  of the  ratio  q,  as  calcu lated  in  f) ;  

1 0 05, ,w
t −  i s  the  “Student T”  factor for (w-1 )  degrees  of freedom  for a  confidence level  of 

95  %  ( i . e.  2 , 776  for 5  test ru n s ,  wh ich  equals  4  degrees  of freedom);  

w i s  the  number of test ru n s.  

NOTE  2  The  equation  assumes  paral l e l  ru nn i ng  of the  tes t wash i n g  m ach i n e  and  the  referen ce  m ach i n e .  

9. 3  Evalu ati on  of water extraction  perform an ce  

The water extraction  performance shal l  be  evaluated  be low us ing  the  measurements  
determ ined  in  8 . 5.  

The  rem ai n in g  m oi stu re  con ten t  RMC is  ca lcu lated  for each  test ru n  i n  the  test series  and  
is  expressed  as  a  percentage:  

r
M M

ratio
M

−
=  

where  

M i s  the  mass  of the  cond i tioned  base l oad ;  

Mr i s  the  mass  of the  base l oad  a t  the  end  of the  test run  ( i . e.  after spin  extraction ) .  

The  water extraction  performance i s  the  ari thmetic mean  of the  RMC values  obtained  i n  the 
test series .  I t  i s  expressed  as  a  percentage,  rounded  to  the  nearest whole  percent.  

9. 4 Eval u ati on  of water an d  en erg y con su mpti on  an d  prog ram me tim e  

9. 4. 1  Gen eral  

The  water and  energy consumption  and  prog ram me ti me  shal l  be  evaluated  us ing  the  
measurements  determ ined  i n  8. 7 .  

The  ari thmetic mean  of the  measured  va lues  i s  ca lcu lated .  

9. 4. 2  Water volu mes  

Water volumes  are  expressed  i n  l i tres,  and  rounded  to  the  nearest 0 , 1  l .  Separate  volumes  for 
hot and  cold  water shal l  be  reported ,  where  appl icable.  Tota l  water consumption  shal l  be  
reported  rounded  to  the  nearest  whole  l i tre.  

9. 4. 3  Bath  temperatu re  

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

9. 4. 4  Prog ramm e ti me  

Prog ramm e ti me  i s  the  time from  the  in i tiation  of the  prog ramm e  (exclud ing  any user 
programmed  delay)  unti l  the  end  of the  prog ram me.  Prog ramm e ti me  shal l  be  determ ined  as  
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the  average  of va lues  measured  during  each  test ru n  wi th in  a  test series.  Prog ram me tim e  
shal l  be  rounded  to  the  nearest m inu te.  

9. 4. 5  En erg y con su mpti on  

9. 4. 5.1  G en eral  

The energy consumed  over a  prog ramm e  (ca l l ed  the  prog ramm e  energy) ,  wh ich  is  the  
energy consumption  value  determ ined  under th is  PAS,  i s  the  sum  of the  e lectrica l ,  steam ,  gas  
and  compressed  a i r energy p lus  any cold  water correction  p lus  the  hot water energy.  

Prog ramm e  energy:  The  prog ramm e  energy i s  determ ined  as  fol l ows:  

Wtota l  =  Wet  +  Wgt  + Wst  +  Wct  +  Wht  +  Wca  

where  

Wet  i s  the  tota l  e l ectrica l  energy metered  during  the  test;  

Wca  i s  the  e lectrica l  energy consumed  for compressed  a i r operation ;  

Wct  i s  the  tota l  co ld  water energy correction  determ ined  below;  

Wht  i s  the  calcu lated  tota l  hot  water energy determ ined  below.  

Wgt  i s  the  tota l  gas  energy determ ined  be low 

Wst  i s  the  tota l  s team  energy determ ined  below.  

Prog ramm e  energy on ly i ncl udes  energy consumed  during  the  program me.  Add i tional  
energy consumption  may occur ou ts ide  the  prog ram me.  E l ectrical  energy is  expressed  i n  
kWh  rounded  to  the  nearest 0 , 05  kWh.  

Gas  energy i s  expressed  in  kWh  rounded  to  the  nearest 0 , 05  kWh  and  calcu lated  from  gas  
consumption  accord ing  to  Annex I .  

Steam  energy is  expressed  in  kWh  rounded  to  the  nearest 0 , 05  kWh  accord ing  to  Annex J .  

9. 4. 5. 2  Cold  water en erg y correction  factor 

I f the  i n l et  temperature  of the  cold  l aboratory supply water deviates  from  1 5  °C,  the  cold  water 
energy correction  factor shal l  be  determ ined  for those  operations  where  the  i n ternal  heater 
operates  and /or where  the  test wash ing  mach ine  d raws in  external  hot water us ing  the  
fol lowing  formu la:  

Wc  =  (Vc  ×  (tc  – 1 5))  /  860  

where  

Wc  i s  the  cold  water energy correction  i n  kWh  for the  operati on .  The  value  of Wc  for 
each  appl icable  operati on  shal l  be  summed  to  g ive  total  cold  water energy 
correction  Wct;  

Tc  i s  the  measured  average  in l et temperature  of the  cold  l aboratory suppl y water i n  
degrees  Cels ius  averaged  on  volume weighted  basis  for each  operati on ;  

Vc  i s  the  volume of the  cold  water used  during  an  operation  where  the  i n ternal  
heater operates  and /or where  the  mach ine  draws  i n  external  hot water using  the  
fol lowing  formu la.  For the  calcu lation  the  volume of cold  water Vc  sha l l  be  used  as  
recorded  (accuracy 0 , 1  l ) .  

1 /860  is  the  energy equ ivalent.  
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The  correction  shou ld  be  done  on l y when  the  temperature  of the  cold  water suppl y i s  between  
1 3  °C  and  1 7  °C.  Ou ts ide  of th is  temperature  range  the  test i s  i nval i d .  Note  the  va lue  Wc  may 
be  pos i ti ve  or negative.  

NOTE  I t  i s  preferred  that  read ings  of temperatu re  and  vo l ume  are  i n tegrated  over each  operati on  to  get  an  
accurate  average  we ighted  temperature  and  vol ume  for use  i n  the  determ ination  of the  col d  water correction  factor.  
Th i s  normal l y requ i res  the  use  of a  d ata  l ogger to  record  temperature  and  water vol ume  data  at  regu l ar i n terval s  
throughou t each  operati on .  

9. 4. 5. 3  H ot water en erg y 

When  the  un i t  i s  suppl ied  wi th  an  external  hot water source,  the  hot water energy shal l  be  
calcu lated  us ing  the  fol lowing  formu la:  

Wht  =  (Vh  ×  (Th  –  1 5))  /  860  

where  

Wht  i s  the  calcu lated  hot water energy i n  kWh  for the  operati on ;  

Th  i s  the  measured  average  i n l et temperature  of the  hot laboratory suppl y water i n  
degrees  Cels ius  averaged  on  volume weighted  basis  for each  operation ;  

Vh  i s  the  volume of external  hot water used  du ring  the  operati on .  For the  calcu lation  
the  volume of hot water Vh  shal l  be  used  as  recorded  (accuracy 0, 1  l ) .  

The  value  of Wht  for each  appl icable  operati on  ( i nclud ing  any operati on s  that occur after the 
completion  of the  prog ramm e)  shal l  be  summed  to  g i ve  the  calcu lated  tota l  hot  water energy,  
Wht.  

NOTE  I t  i s  preferred  that  read ings  of temperatu re  and  vo l ume  are  i n tegrated  over each  operati on  to  get  an  
accurate  average  wei ghted  temperature  and  vol ume  for use  i n  the  determ ination  of the  hot  water energy.  Th i s  
normal l y requ i res  the  use  of a  data  l ogger to  record  temperature  and  water vol ume  data  at  regu l ar i n terval s  
throughou t each  operati on .  

1 0  Data to  be reported  

For each  test,  the  re levan t data  that shal l  be  reported  are  l i sted  i n  Annex M .  I t  i s  
recommended  that  the  data  are  presented  i n  the  format shown  i n  Annex M .  
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An nex A 
(normative)  

 
Specification  of stai n  test strips  with  standardized  soi l i ng  

A. 1  Arti fi ci al  soi l s  

The wash ing  performance of a  household  wash i n g  mach in e  i s  the  resu l t  of mechan ical  and  
chem ical  action ,  and  a  combination  of both .  Natu ral  soi ls  contain  fatty matter,  proteins  and  
organ ic and  inorgan ic p i gments  i n  complex m ixtures.  Some kinds  of natural  soi l  are  more 
sensi ti ve  to  mechan ica l  action ,  and  some to  chem ical  action ,  such  as  oxidation  (b leach ing) ,  
so lubi l i zation  and  emu ls i fication .  H igh  temperatu res  i ncrease  the  effect of mechan ical  and  
chem ical  action .  

I n  th is  PAS,  soi l  removal  performance of a  wash i n g  m ach i n e  i s  determ ined  by means  of the  
fol l owing  d i fferent types  of standard  arti ficia l  so i l s .  These  soi l s  are  based  on  specia l l y 
developed  sta ins  that are  i n tended  to  assess  each  of the  main  wash ing  parameters.  They 
have  been  found  to  be  su i table  for the  assessment of wash ing  performance:  

– specimen  based  on  arti ficia l  sebum  enabl ing  the  measurement of the  scouring  effect,  
main l y due  to  mechan ical  and  thermal  action ;  

– specimen  based  on  carbon  b lack and  m inera l  o i l  enabl ing  the  measurement of the  
scouring  effect,  main l y due  to  mechan ical  and  thermal  action ;  

– specimen  based  on  blood  enabl ing  the  measurement of the  removal  of prote in  p i gments;  

– specimen  based  on  cocoa enabl ing  the  measurement of the  removal  of organ ic p i gments;  

– specimen  based  on  red  wine  enabl ing  the  measurement of the  bleach ing  effect.  

A. 2  Supporti ng  fabri c for soi l  

A. 2. 1  M ateri al  

The fabric used  as  support for the  soi l  i s  of pure  cotton .  

A. 2. 2  Weavin g  

Final  texti l e  characteristi cs  (after pre-treatment – see  A. 2 . 3) :  

a)  Mass  (EN  1 21 27):  (200  ±  1 0)  g /m 2  

b)  Yarn  twist  
(EN  I SO  2061 ):  

  

  1 )  Warp:  (700  ±  1 00)  T/m  

  2 )  Weft:  (450  ±  1 00)  T/m  

c)  Thread  count:    

  1 )  Warp:  (34  ±  2)  double  thread  /cm  

  2)  Weft:  (20  ±  2)  th read  /cm  

d )  Yarn  count  
(EN  I SO  2060):  

  

  1 )  Warp:  (30  ±  1 )  Tex 

  2)  Weft:  (50  ±  1 )  Tex 
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A. 2. 3  Pre-treatm en t  

A. 2. 3. 1  G en eral  

The fl u id i ty i ndex shal l  be  between  0, 4  Pa  s  and  0, 5  Pa  s .  The  pre-treatment may include  
s i ngeing ,  des izing ,  scouring  and  calenderi ng .  F luorescent  and  optical  bri ghtener shal l  not be  
used .  The  fabric i s  pre-treated  through  b leach ing  to  obta in  the  fol l owing  characteristics.  

A. 2. 3. 2  Reflectan ce  

Tristimu lus  va lue  Y:  g reater than  86  %  for unsoi l ed  cloth ,  measured  wi th  an  i nstrument 
speci fied  i n  5 . 5 .3 .  

A. 2. 4  Reprodu cibi l i ty  

On ly specia l i zed  manufacturers,  manufacturing  l arge  quanti ti es  of texti l es,  are  l ikel y to  be  
ab le  to  suppl y th is  fabric wi th  an  adequate  reproducib i l i ty.  

A. 3  Arti fi ci al  soi l  

A. 3. 1  Soi l i n g  compositi on  

A. 3. 1 . 1  Compositi on  of soi l  based  on  sebu m/pig men t 

a)  Syn thetic sebum :  

  1 )  Cow fat  :  32 , 8  %  

  2)  Wool  fat  :  1 8 , 3  %  

  3)  Free  fatty acid  :  1 8 , 0  %  

  4)  Cholesterol  :  3 , 7  %  

  5)  Squalen  :  8 , 9  %  

  6)  Coconu t o i l  :  3 , 6  %  

  7)  Hard  paraffin  :  3 , 1  %  

b)  P igment:   

  1 )  Carbon  black (see  A. 3. 1 . 2)    

  2 )  Kaol i ne    

  3)  I ron  oxide  (yel low and  
b lack)  

  

The  proportion  of p i gments  and  sebum  shal l  be  such  as  to  obtain  the  reflectance  speci fi ed  i n  
A. 4 . 3.  

A. 3. 1 . 2  Compositi on  of soi l  based  on  carbon  bl ack an d  mi n eral  oi l  

a)  P igment,  carbon  b lack:  

  1 )  Average s i ze  of gra ins  :  295  Å 

  2 )  Average surface  of grains  :  94  m 2/g  

  3)  Carbon  con ten t  :  96 , 0  %  

b)  Oi l ,  paraffin  oi l :  

  1 )  Speci fic  mass  :  0 , 885  

  2)  I gn i ti on  temperature  :  221  °C  

  3)  L iquefaction  temperature  :  −26  °C  

The  proportion  of p igments  and  fatty materia ls  shal l  be  such  as  to  obtain  the  reflectance  
speci fied  i n  A. 4. 3.  
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A. 3. 1 . 3  Composi ti on  of soi l  based  on  blood  

Pig ’s  b lood ,  fresh  and  s tabi l i zed  by the  add i ti on  of 1 0  g /l  ammonium  ci trate.  

A. 3. 1 . 4  Composi ti on  of soi l  based  on  ch ocol ate  wi th  mi lk 

Unsweetened  cocoa (20/22  %  fat,  not  a lkal i zed)  wi th  sugar,  fu l l -cream  cow’s  m i lk and  water.  

A. 3. 1 . 5  Composi ti on  of soi l  based  on  red  win e  

“Al ican te”-type  red  wine  treated  wi th  hot a i r.  

A. 4  Stai n  test stri ps  

A. 4. 1  Appl i cation  of soi l  

The appl ication  of so i l  by immersing  the  texti l e  i s  recommended .  

The  treatment may i nclude  the  fol l owing  operati on s :  

– immersion ;  

– calendering ;  

– d rying ;  

– new immersion ,  i f necessary;  

– ca lendering ;  

– d rying ;  

– ageing .  

A. 4. 2  Soi l  ch eckin g  after d eposition  of soi l  

The manufacturer shou ld  make sure  that so i l  i s  even l y and  regu larl y deposi ted .  At the  end  of 
preparation ,  the  Y tristimu lus  reflectance  measurements  on  a  d ry sample  using  an  i nstrument 
speci fied  i n  5 . 5 .3 ,  shal l  be  wi th in  the  range  speci fi ed  be low for each  soi l :  

– Sebum  /Pigmen t:  (50  ±  3) .  

– Carbon  B lack/M inera l  
o i l :  

(25  ±  3) .  

– B lood :  (1 9  ±  3) .  

– Chocolate/M i lk:  (37  ±  3) .  

– Red  wine:  (44  ±  3) .  

The  d i fference  between  fron t and  back shou ld  be  wi th in  the  defined  l im i ts.  

NOTE  The  u nsoi l ed  refl ectance  prior to  soi l i ng  i s  g i ven  i n  A. 2 . 3 . 2 .  

A. 4. 3  Wash ed  refl ectan ce val u es  

From  each  of the  fol lowing  prog ram m es ,  fi ve  test ru n s  i n  the  referen ce m ach i n e  us i ng  
programmes described  i n  Annex E  shal l  be  carried  ou t:  

– cotton  60  °C,  1 80  g  detergen t A*;  

– cotton  40  °C,  1 80  g  detergent A*;  

– cotton  60  °C,  90  g  detergent A*.  
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The  optical  reflectance  i s  measured  using  an  instrument speci fied  i n  5. 5. 3  and  evaluated  i n  
accordance  wi th  9 . 2.  

The  ratios  and  to lerances  between  the  d i fferent prog ram mes  are  defined  in  Table  A. 1  and  
shal l  be  certi fi ed  by the  suppl ier of the  materia l :  

Table  A. 1  – Ratios  an d  toleran ces  of stan d ard ized  soi l s:   
Referen ce  M ach i n e  CLS  

Soi l  type  Rati o  cotton  40  °C/ cotton  60  °C  
Cotton  60  ° C  

Rati o:  90  g  /1 80  g  

Sebum/pigment  0 , 93  ±  0 , 03  0 , 98  ±  0 , 03  

Carbon  bl ack/oi l  0 , 88  ±  0 , 03  0 , 94  ±  0 , 03  

B lood  0 , 91  ±  0 , 04  0 , 92  ±  0 , 05  

Chocolate/m i l k 0 , 86  ±  0 , 04  0 , 88  ±  0 , 05  

Red  wi ne  0 , 86  ±  0 , 03  0 , 89  ±  0 , 03  

Sum  (wi th  Sebum)  0 , 89  ±  0 , 02  0 , 92  ±  0 , 02  

 

These  ratios  define  the  tota l  test system  of referen ce  m ach in es ,  base load ,  d etergent,  sta in  
test strips  (making  up  a  test load )  and  reflectance  measurement.  Therefore  ratios  may be  
used  as  general  qual i fication  cri teria  for the  test system  wi th in  a  l aboratory,  and  can  be  used  
to  assess  the  add i ti onal  uncertain ty from  l aboratory to  l aboratory.  

A. 5  M arki ng  of stai n  test stri ps  and  accompan yi n g  data  

Each  batch  of sta in  test  strips  shal l  be  marked  wi th  a  batch  number and  del i vered  wi th  the  
fol l owing  in formation :  

– batch  number to  perm i t  checking  date  of manufacture;  

– expi ry date  (the  maximum  period  shou ld  be  not more  than  one  year from  date  of 
manufacture);  

– refl ectance  va lue  of the  non-soi l ed  fabric  (see  A. 2. 3. 2);  

– reflectance  values  of the  soi l ed  fabrics  (unwashed)  (see  A. 4. 3);  

– reflectance  va lues  after wash ing  consisting  of the  tris timu lus  va lues  Y for the  i nd ividual  
so i l  types  after wash ing  i n  the  reference  wash ing  mach ine  at 60  °C  and  a lso  for 40  °C  and  
60  °C  wi th  90  g  detergent A*  together wi th  the  resu l ti ng  ratios  accord ing  to  A. 4 . 3.  

A. 6  Ad vi ce for users  

Fol low manufacturer recommendations  regard ing  s torage  and  transport.  

I t  i s  recommended  that the  user period ical l y check the  reflectance  values,  g i ven  in  A. 4. 2  
and  A. 4. 3.  

A. 7  Suppl i ers  

For suppl iers,  see  Annex N .  
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An nex B  
(normative)  

 
Reference detergents  – Reference  detergent A*  

Reference detergent A*  i s  defined  in  Table  B. 1 .  The  reference detergent i s  d istribu ted  as  
three  separate  components:  

– base  powder wi th  enzyme and  foam  inh ibi tor;  

– sod ium  perborate  tetrahydrate;  

– b leach  acti vator tetra-acetylethylened iam ine.  

The  proportions  of components  of the  reference detergent  used  i n  tests  are:  

– 77  %  base  powder wi th  enzyme  and  foam  i nh ib i tor;  

– 20  %  sod ium  perborate  tetrahydrate;  

– 3  %  b leach  acti vator tetra-acetylethylened iam ine  (TAED).  

Table  B . 1  – Com posi tion  of th e  referen ce  d etergen t A*  

I n g red i en t  %  Tol eran ce (±)  

Linear sod ium  a l kyl  benzene  su l fonate  8, 8  0 , 5  

E thoxylated  fatty a l cohol  C 1 2 /1 4  (7  EO)  4 , 7  0 , 3  

Sod ium  soap  (ta l l ow soap)  3 , 2  0 , 2  

Foam  i nh ibi tor concentrate  (1 2  %  s i l i con  on  i norgan ic carri er)  3 , 9  0 , 3  

Sod ium  al um in ium  s i l i cate  zeol i te  4  A (80  %  acti ve  substance)  28, 3  1 , 0  

Sod ium  carbonate  1 1 , 6  1 , 0  

Sod ium  sal t  of a  copol ymer from  acryl i c  and  maleic  acid  (g ranu late)  2 , 4  0 , 2  

Sod ium  s i l i cate  (S iO2 : Na2O =  3 , 3 : 1 )  3 , 0  0 , 2  

Carboxymethylcel l u l ose  1 , 2  0 , 1  

Phosphonate  (DEQUEST 2066,  25  %  acti ve  aci d )  2 , 8  0 , 2  

Opti cal  wh i tener for cotton  (sti l bene  type)  0 , 2  0 , 02  

Sod ium  su l fate  6 , 5  0 , 5  

Protease  (Savinase  8 . 0 )  0 , 4  0 , 04  

Sod ium  perborate  tetrahydrate  (acti ve  oxygen  1 0 , 00  – 1 0 , 40  %)  20, 0    

Tetra-acetylethyl ened i am ine  (acti ve  content  90, 0  – 94, 0  %)  3 , 0    

I t  i s  recommended  that  the  detergent  manufactu rer shou ld  i nd icate  the  pH  of the  product suppl i ed .  Fu rther 
product speci fi cations  are  under consi deration .  

NOTE  For suppl i ers,  see  Annex N .  

 

The base  powder wi th  enzyme and  foam  inh ib i tor shal l  fu l fi l  the  fol l owing  solubi l i ty 
requ irements :  

Sol u bi l i ty resi d u es: a    

I nsolubl e  res idue  at  20°C:  ≤  39  %  after 2  m i n  

  ≤  37  %  after 5  m i n .  

a  The  solubi l i ty res idues  are  determ ined  us i ng  the  fol l owi ng  procedu re:  

 

Th is  operatin g  procedu re  covers  th e  I EC-A* sol u bi l i ty test wh i ch  i s  u sed  to  d etermin e 
th e low tem peratu re  sol u bi l i ty of I EC -A*  reference  base  detergent.  
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Equ ipment:  

•  1  000  m l  g l ass  beaker;  

•  magnetic sti rrer;  

•  vacuum  pump wi th  trap;  

•  3  P iece  G lass  Buchner funnel  9  cm  d iameter;  

•  500  m l  Pyrex s ide  arm  con ical  fl ask;  

•  kn i tted  b lack cotton  fi l ter fabric ci rcles,  9  cm  d iameter (e. g .  fabric style  EW-442  suppl ied  
by wfk Testmateria ls  or Swissatest Testmateria len  AG,  see  Annex N ;  EW-442  i s  1 00  %  
cotton ,  swiss  pi que  kn i t,  ci rcu lar,  yarn  coun t 37  tex;  d yed  d i rect b l ack 22).  

Procedure:  

Carry ou t 3  repl ications  and  record  the  resu l ts  as  an  average  of the  3  repl i cates.  

F i l l  beaker wi th  800  m l  of deion ized  water and  a l l ow the  temperature  to  equ i l i brate  to  20  °C.  
Place  beaker on  the  magnetic sti rrer and  set s ti rrer speed  to  200  rpm .  Sample  I EC-A*  base  
detergent to  approximatel y 1 0  g  and  accuratel y weigh  ou t 2  g .  Add  the  product to  the  beaker,  
start s topwatch  and  sti r for the  speci fied  time  (2  m in  or 5  m in ,  see  solubi l i ty speci fications  
be low).  Connect vacuum  pump to  con ical  flask and  swi tch  on  vacuum  pump.  

Weigh  the  b lack fabric  ci rcle .  P lace  b lack fabric i n to  Buchner funnel  smooth  s i de  up.  Pour 
solu tion  from  the  beaker on to  the  black fabric,  and  leave  unti l  a l l  the  solu tion  has  been  sucked  
through  the  fabric and  the  res idue  remains.  Remove b lack fabric from  Buchner funnel ,  p lace  
on  a  sheet of paper and  l abel  sample.  

Repeat for the  remain ing  2  repl icates.  

Al low black fabric to  d ry at ambient for 24  h .  Re-weigh  dried  b lack fabric  ci rcles  and  record  
the  %  res idue.  
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An nex C  
(normative)  

 
Specifications  for base load  – Cotton/syn thetics  base loads  

The Cotton/ syn thetics/b lends  base load  shal l  cons ist of 3  s i zes:  Smal l ,  med ium  and  l arge  
sheets  conform ing  to  the  speci fications  g iven  i n  Table  C. 1  (measured  at (20  ±  2)  °C,  
(65  ±  5)  %  re lative  hum id i ty and  certi fied  by the  suppl ier) :  

Table  C . 1  – Specifi cation  of th e  cotton /syn th eti cs  base  load s  

Cri teri a  for 
con d i ti on ed  n ew 

i tem s  

S i ze1  

(Sm al l  sh eet)  

S i ze  2  

(M ed i u m  sh eet)  

S i ze  3  

(Larg e sh eet)  

Su bstrate  (50  ±  1 )  %  pol yester 

(50  ±  1 )  %  cotton  (extra  l ong  s taple)  

Yarn  ri ng  spun  

Yarn  twi st  (T/m )  

Warp  

Weft 

61 0  ±  20  (Z-twisti ng )  

61 0  ±  20  (Z-twisti ng )  

Weave type  twi l l  (3/1  S-twi l l )  

Pi ck cou n t  (p i ck/cm)  

Warp  

Weft 

48  ±  2  

32  ±  2  

M ass per u n i t area 
(g /m 2 )  

245  ±  1 0  

Di m en si on s,  
u n wash ed  (mm) 

Length  

Wid th  

  

620  ±  20  (warp)  

61 0  ±  20  (weft)  

  

1  240  ±  20  (warp)  

91 0  ±  20  (weft)  

  

1  870  ±  20  (warp)  

1  41 0  ±  20  (weft)  

M ass per pi ece  ( g )  1 1 0  ±  5  31 5  ±  1 0  720  ±  20  

Fi n i sh  Singei ng ,  d esi zi ng ,  boi l i ng  off,  b l each ing  wi thout  res in  

Water u ptake  a  i n  %  Not tested  yet  Not  tested  yet  Not tested  yet  

Sh ri n kag e  b ,  c  warp  
i n  %  

      

After 5th  tes t ru n  as  
compared  to  new 
i tem  

3, 5  ±  1 , 0  3 , 5  ±  1 , 0  3 , 5  ±  1 , 0  

After 25th  test ru n  
as  compared  to  after 
5th  test ru n  

3, 5  ±  1 , 0  3 , 5  ±  1 , 0  3 , 5  ±  1 , 0  

Sh ri n kag e  b ,  c  weft  
i n  %  

      

After 5th  tes t ru n  as  
compared  to  new 
i tem  

0  ±  1 , 0  0  ±  1 , 0  0  ±  1 , 0  

After 25th  test ru n  
as  compared  to  after 
5th  test ru n  

0  ±  1 , 0  0  ±  1 , 0  0  ±  1 , 0  

  

Al l  4  edges  are  doubl e  hemmed ,  hem  s i ze  1 0  mm .  Sewing  materi al  pol yester cotton ,  s i ng le  l ock sti tch ,  d i s tance  
of seam  on  edges  i s  7  mm ,  s ti tch  l ength  3  mm .  

  

Descripti on  of preparati on  of seams  and  yarns:  



I EC PAS  631 25:201 7  © I EC  201 7  – 51  –  

Sm al l ,  m ed i u m  an d  l arg e  sh eets:  Al l  4  edges  are  double  hemmed ,  hem  s i ze  i s  1 0  mm .  Sewing  materi al  i s  
pol yester,  s i ng le  seam ,  l ock sti tch ,  d i stance  of seam  from  edge  i s  7  mm ,  sti tch  l ength  3  mm .  

a  The  procedu re  used  (DIN  53923)  i s  establ i shed  for the  determ ination  of water absorption  capaci ty of texti l es  
wi th  h i gh  water absorption  capaci ty.  Water absorpti on  capaci ty i s  the  amount  of water that  a  texti l e  fabric,  
cond i ti oned  at  (20  ±  2)  °C  /  (65  ±  2 )  %  re l ati ve  hum id i ty,  takes  up  du ri ng  storage  i n  water of 20  °C  for 60  s .  
The  sample  wi th  the  cond i ti oned  mass,  mc,  i s  fi xed  on  a  s i eve  of s ta in l ess  s teel  and  d i pped  i n to  a  fl at  d i sh  
wi th  20  °C  water.  After 60  s  the  sample  i s  taken  ou t  of the  water,  d rop  d ri ed  for 1 20  s  and  then  wei ghed  
agai n  (m60).  The  water absorption  capaci ty wac  i s  (m60  – mc)  ×  1 00:  mc.  The  data  are  measured  after 
25  tes t ru n s  as  speci fi ed  i n  

b
.  

b  I n  order to  qual i fy the  su i tabi l i ty of the  texti l es  for use  i n  th i s  PAS,  the  manufacturer of the  texti l es  shou l d  
carry ou t  tes t ru n s  on  samples  from  the  production  batch  i n  the  referen ce  m ach i n e .  The  fol l owi ng  wash  
tes t ru n s  shou l d  be  carried  ou t  i n  the  referen ce  m ach i n e :  

– Test ru n s  1  to  5:  pre-treatment  accord ing  to  6 . 4. 2 ;  

– Test  ru n s  6  to  25:  perform  test  ru n s  accord i ng  to  8 . 1  i n  referen ce  m ach i n e  u s i ng  the  60  °C  cotton  
reference  prog ram m e  (wi thou t  prewash  bu t  i ncl ud i ng  ri ns i ng  and  spi nn i ng )  bu t  wi thou t any normal i zation  
between  test ru n s .  

c  Determ ination  of shri nkage  accord ing  to  EN  I SO 3759  after the  wash i ng  process  as  defi ned  i n  b .  
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An nex D  
(normative)  

 
Reference machi ne specification  – Specificati on  of 

the  reference washing  machines  an d  m ethod  of use 

D. 1  General  

Reference wash i n g  m ach i n e  “Wascator FOM  71 CLS”  is  equ ipped  wi th  a  con trol  system  
designed  to  measure  very smal l  to lerances  on  measured  parameters .  See  Table  D. 1  for 
speci fications.  

D. 2  Further Informati on  

Procedures  and  programming  i n formation  for the  referen ce mach in e  can  be  found  i n  
Annex E .  

D. 3  Reference machi ne:  method  of use  

D. 3. 1  In stal l ati on  of th e  referen ce  m ach i n e  

– Ensure  that there  i s  an  a i r gap  between  the  d rain  hose  and  the  laboratory d rainage  
system .  

– Ensure  that the  mach ine  i s  properl y connected  to  the  l aboratory’s  mains  system  (suppl y 
vol tage)  accord ing  to  the  manufacturer’s  i nstruction .  

– Cal ibrate  the  l evel  con trol  and  perform  a  zero  cal ibration  of the  weigh ing  scale  accord ing  
to  i nstructions  i n  the  manufacturer’s  i nsta l lation  manual .  

– Ensure  that the  laboratory water suppl y system  can  del i ver (1 5  ±  2)  l  of water per m in  i n to  
the  referen ce mach in e .  

D. 3. 2  Reg u l ar mai n ten an ce  

Once a  year,  ca l ibrate  the  mach ine  accord ing  to  certi fi ed  procedures  or the  manufacturer’s  
cal i bration  i nstructions.  Once a  year m idway between  two cal i brations  make  a  main tenance 
check accord ing  to  Main tenance  and  programming  manual  for referen ce  m ach i n es .  

NOTE  Main tenance  and  prog ramming  manual  for referen ce  m ach i n es  can  be  obtai ned  from  the  manufacturer or 
vi a  the  manufacturer’ s  websi te  (see  Annex N ).  
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Table  D . 1  – Description  of th e  referen ce  wash i n g  
mach in e  an d  m eth od  of u se  

Fron t l oad i n g  h ori zon tal  rotati n g  m ach i n e  Wascator FOM  71  CLS  

I nner d rum  

Diameter   (520  ±  1 )  mm  

Depth    (31 5  ±  1 )  mm  

Volume   61  l  

L i fti ng  vanes  

Number 3  

Height  (50  ±  1 )  mm  

Length  Extended  the  depth  of the  
i nner d rum  

Spacing  1 20°  

Perforation  D iameter 5  mm  

Materi al    1 8/8  stain less  steel  

Outer d rum  
Diameter   (554  ±  1 )  mm  

Materi al    1 8/8  stain less  steel  

Timer     Prog rammable  

Drum  speed  

Wash  speed  

Range  Prog rammable  (20–59)  rpm ,  
step  s i ze  1  rpm  

Tolerance  at  test  l oad  
5  kg ,  26  l  of water 

±1 rpm  

Water extraction  (spi n )  

Range  Prog rammable  200  – 1  1 00  
rpm  

Tolerance  ±20  rpm  

Heati ng  system  

Heati ng  power   5 , 4  kW ±  2  %  

Thermostat  

Range  (4  – 97)  °C  

Accuracy at  swi tch  off 
temperatu re  

±1  °C  

Swi tch  on  temperatu re  ≤  4  °C  bel ow swi tch -off 
temperatu re  

Reversing  rhythm  
Normal /Gentle  ON  
Normal /Gentle  OFF  

Prog rammable  (0  – 250)  s  

(0  – 250)  s  

S tep  s i ze  1  s  

Water system  

Cold  water suppl y  
At  water pressu re  
240  kPa  

(20  ±  2 )  l i tre/m in  

Level  sensi ng  
Step  s i ze  ≤  3  mm  

Repeatabi l i ty  ±5  mm  (±1  l )  

Mass  sens ing  

  S tandard  (Mass)  

Step  s i ze  0 , 1  kg  

Dosing  accuracy ±0, 2  kg  

Weigh ing  accuracy ±0, 1  kg  

Dra in  system  Dra in  val ve  >  30  l /m in  

 

D. 3. 3  Before test seri es  

Perform  a  test ru n  on  the  reference  prog ram me  wi thout  test  l oad .  

I f the  measured  values  for temperature,  fi l l  vol ume and  tota l  water quan ti ty are  ou ts ide  the  
prescribed  range  i n  Table  E . 2  perform  a  new cal i bration  or main tenance  check.  
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NOTE  Main tenance  and  prog ramming  manual  for referen ce  m ach i n es  can  be  obtai ned  from  the  manufacturer or 
vi a  the  manufacturer’ s  websi te  (see  Annex N ).  

Perform  a  mass  check in  accordance wi th  the  maintenance  and  programming  manual  for 
referen ce  m ach i n es  and  i f i t  i s  ou t  of mach ine  speci fication  recal ibrate  the  scale.  

D. 3. 4  Du rin g  a  test seri es  

Be sure  not to  l ean  or pl ace  or change any i tems  on  the  mach ine  during  the  weigh ing  
sequence (fi l l i ng  sequence)  as  th is  wi l l  i n fl uence the  accurate  weigh ing  system  wi th in  the  
referen ce  m ach i n e .  

After each  test ru n  veri fy that the  referen ce  mach in e  compl ies  wi th  al l  requ i rements  
speci fied  i n  Table  E. 2 .  
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An nex E  
(normative)  

 
Reference machi ne programme defi n i ti ons  

E. 1  General  

This  annex describes  the  reference  prog ramm e  for the  referen ce m ach i n e .  The  prog ram me  
i s  described  i n  Table  E. 1 .  

E. 2  Programmi n g  i nstructi ons  

Ready-made memory cards  con tain ing  the  reference  program  can  be  obtained  from  the  
manufacturer of the  referen ce m ach i n e .  These  cards  are  l ocked  and  the  content cannot be  
exchanged  or a l tered .  

E. 3  Tol eran ces  

Some process  parameters  re lated  to  the  referen ce m ach i n e  parameters  have  prescribed  
to lerance l im i ts .  These  l im i ts  are  shown  i n  Table  E. 2 .  

E. 4 Start-up programme 

I n  order to  normal i ze  the  cond i tions  wi th in  the  referen ce mach i n e  prior to  each  test ru n ,  a  
specia l  start-up  prog ramm e  sha l l  be  run  (refer to  6 . 2. 2)  i f the  referen ce mach in e  h as  not  
been  i n  use  for more  than  2  h  (from  the  end  of the  last prog ramm e  to  the  start of the  next  
test ru n ) .  Al l  referen ce m ach i n es  have  a  factory i nstal l ed  start-up  programme.  The  start-up  
prog ram me  takes  abou t 8  m in  to  complete  and  is  a lways  run  wi thout load  and  wi thou t 
detergent.  

The  s tart-up  prog ram me  cons ists  of:  

– 1 :  1 s t cold  ri nse  at a  water l evel  of 1 30  mm  for 2  m in ;  

– 2 :  d ra in ;  

– 3 :  2nd  cold  ri nse  at a  water l evel  of 200  mm  for 2  m in ;  

– 4 :  d ra in ;  

– 5:  extraction  500  RPM  for 30  s .  
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Tabl e  E. 1  – Speci fi cati on  of referen ce wash in g  prog ram me 

Prog ram m e 
seq u en ce  

Water 
su ppl y a  

On /off acti on  d u ri n g  h eati n g  On /Off acti on  d u ri n g  wash  H eati n g   
Yes  /No  

Tem p  Ti m e at tem p.  Ri n se/Drai n  

/Spi n  ti m e  

  l i tres        °C  M in  M in  

Mai n  wash  1  6      N        

Mai n  wash  2  b  20  1 2  s  on /3  s  off 1 2  s  on /3  s  off Y 20  2 : 00    

Mai n  wash  3    1 2  s  on /3  s  off 1 2  s  on /3  s  off Y 39  0 : 1 0    

Mai n  wash  4    240  s  on /0  s  off  c  1 2  s  on /3  s  off Y 40  0 : 1 0    

Mai n  wash  5      1 2  s  on /3  s  off N    4 : 40    

Mai n  wash  6    1 2  s  on /3  s  off 1 2  s  on /3  s  off Y 59  0 : 1 0    

Mai n  wash  7    240  s  on /0  s  off c  1 2  s  on /3  s  off Y 60  0 : 1 0    

Mai n  wash  8      1 2  s  on /3  s  off N    4 : 40    

Dra in1      1 2  s  on /3  s  off       1 : 00  

Rinse  1  1 8    1 2  s  on /3  s  off       3 : 00  

Dra in2      1 2  s  on /3  s  off       1 : 00  

Rinse  2  1 8    1 2  s  on /3  s  off       3 : 00  

Dra in3      1 2  s  on /3  s  off       1 : 00  

Rinse  3  1 8    1 2  s  on /3  s  off       2 : 00  

Dra in4      1 2  s  on /3  s  off       1 : 00  

Rinse  4  1 8    1 2  s  on /3  s  off       2 : 00  

Dra in5      1 2  s  on /3  s  off       1 : 00  

Spi n  1              5 : 00  

a  Al l  fi l l i ngs  are  s tati c  

b  F l ush ing  of detergent i s  made  i n  Main  wash  2  after a  pre-fi l l  of 6 l i tre  of water i n to  the  d rum .  

c  The  On/Off action  of 240  s  on /0  s  off i s  made  to  ensu re  that  a  d rum  rotation  exi sts  when  the  heati ng  e l ements  are  swi tched  off.  Th i s  wi l l  i ncrease  the  accuracy of the  water 
max temperatu re.  
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Table  E. 2  – Toleran ces  g iven  for some proced u re  parameters  

Proced u re  Tem peratu re  
tol eran ce  at  

set 
tem peratu re  

°  C  

Water q u an ti ty 
tol eran ce per 

fi l l  for each  
operati on  

l i tre/fi l l  

Total  water 
q u an ti ty an d  

tol eran ce  l i tre  

Reference  prog ramme ±1  ±0, 5  98  ±  2 , 5  

 

NOTE  1  The  tolerances  g i ven  i n  the  tab le  for temperatu re  and  water are  va l i d  both  for fu l l  and  empty referen ce  
m ach i n es .  

Specified  suppl y fl ow rate  for the  referen ce mach in es  i s  (1 5  ±  2)  l  per m in .  For the  referen ce 
mach in es  th is  fl ow rate  corresponds  to  a  fi l l i ng  time for fi rst fi l l  of 1 27  ±  1 4  s .  

NOTE  2  The  fi rst  fi l l i ng  time  i s  defi ned  as  t ime  from  start  of operati on  (press  of s tart  bu tton )  un ti l  end  of fi l l i n g  i n  
detergent  compartment 4 .  
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An nex F  
(normative)  

 
The bone-dry method  of condi tionin g  

F. 1  General  

This  annex sets  ou t  the  speci fication  for the  tumble  d ryer and  the  method  when  the  bone  dry 
method  of cond i tion ing  is  used  under 6. 4 .5 . 3.  

When  us ing  the  bone  dry method ,  there  are  speci fied  l im i ts  regard ing  the  maximum  load  that  
can  be  cond i ti oned  in  a  d ryer.  When  the  bone  d ry method  i s  the  usual  method  used ,  a  l arge 
capaci ty d ryer wi th  manual  or timer con trol  i s  general l y recommended .  Dryers  wi th  e lectron ic  
con trols  or that have  au to-sensing  capabi l i ty may cu t the  power i npu t before  l oad  has  reached  
a  fu l l y bone  d ry state  and  can  be  d i fficu l t to  con trol ,  so  are  not recommended  for th is  purpose.  

F. 2  Tumbl e dryer speci fi cati ons  

The tumble  d ryer used  to  determ ine  the  bone-dry mass  shal l  comply wi th  the  fol l owing  
requ irements :  

The  nom inal  bone-dry mass  of the  i tems  being  d ried  as  a  s ing le  load  shal l  not be  more  than  
1  kg  for each  20  l  of measured  rated  drum  volume.  The  mass  of the  l oad  i n  kg  shal l  be  l ess  
than  3, 3  times  the  heating  e lement rating  of the  tumble  d ryer (expressed  i n  kW).  

The  above describes  the  l im i t case.  I f faster d rying  times  are  des ired ,  the  use  of l arger 
e lemen t to  mass  ratios,  or revers ing  tumble  d ryers ,  or both ,  are  recommended .  

An  e lectric tumble  d ryer used  shal l  be  equ ipped  wi th  a  temperature  sensor able  to  read  the  
temperature  of the  ou tl et a i r.  The  average  temperature  read ing  during  the  last step  i s  
recorded  as  Toutletai r.  E lectric  d ryers  used  to  bring  a  l oad  to  the  bone  dry cond i ti on  shal l  have  
an  average  temperature  of the  ou tl et  a i r d uring  the  fi nal  1 0  m in  of operati on  of not l ess  than  
65  °C.  

Gas  dryers  are  perm i tted ,  bu t specia l  ru les  regard ing  the ir ca l ibration  are  set  ou t i n  F . 4 .  

F. 3  Bon e dry proced ure – El ectri c dryers  

I f necessary,  the  base l oad  sha l l  be  d ivided  i n to  portions  and  the  procedure  be low appl ied  
separate l y to  each  portion .  

I f poss ib le,  the  base  load  shou ld  be  brough t to  the  bone-dry cond i tion  as  one  portion  and  not 
d i vi ded .  

The  procedure  i s  as  fol l ows:  

a)  P lace  the  d ry i tems  i n  the  tumble  d ryer and  operate  on  the  hottest temperature/ 
prog ram me  for at  l east  30  m in .  

b)  Every 1 0  m in  the  i tems  shal l  be  manual l y reshuffled  and  checked  to  ensure  that no  i tem  
has  rol l ed  up  or rol led  i ns ide  another,  thus  trapping  moisture.  Th is  process,  i ncl ud ing  
open ing  and  closing  the  door,  sha l l  be  completed  i n  as  qu ick as  poss ib le.  

c)  After 30  m in ,  s top  the  tumble  d ryer and  determ ine  the  mass  of the  i tems  before  i t  cools  
down .  I f the  i tems  have  to  be  removed  from  the  tumble  d ryer to  determ ine  the  mass,  th is  
shal l  be  done  as  qu ickl y as  possib le.  
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d )  Repeat s teps  b)  and  c)  above,  except operate  the  tumble  d ryer for 20  m in  on l y.  

e)  I f the  mass  of the  base load  i s  wi th in  1  %  of the  previous  measurement,  record  th is  value  
as  bone-dry mass  Mbd .  

f)  I f not,  repeat steps  d )  and  c)  un ti l  i t  i s  wi th in  1  % .  

g )  The  bone  d ry factor (or function)  shal l  be  determ ined  across  a  range  of typica l l y used  load  
s i zes  when  compared  against a  cond i tioned  base  load  prepared  in  accordance wi th  
6. 4. 5. 2 .  

The  cond i tioned  mass  of the  base load  shal l  be  as  fo l l ows:  

1 )  for the  base  l oad ,  the  cond i tioned  mass  i s  taken  as  the  bone  dry factor times  the  bone-
dry mass  Mbd  determ ined  in  e)  above.  On l y d ryers  wh ich  yie l d  a  ca lcu lated  bone  dry 
factor i n  the  range  1 , 03  to  1 , 04  are  va l id .  

h )  After d rying  the  base load  i tems  to  determ ine  the  bone  dry mass  the  d ryer shal l  be  
un loaded  and  the  base load  i tems  shal l  be  spread  out  and  l eft  to  cool  prior to  use  i n  
performance tests  unti l  they have  reached  ambien t temperature.  

NOTE  Th is  can  be  done  by l eavi ng  texti l es  i n  ambient  for 5  h .  

F.4 Bone dry procedure – Gas  dryers  

Gas  dryers  may a lso  be  used  to  bring  a  base load  to  the  bone  dry cond i ti on .  The  procedure  i s  
as  set ou t i n  a)  to  f)  for el ectric  d ryers  above.  

However,  as  the  gas  combustion  products  normal l y pass  through  the  load  and  the  
composi ti on  of gas  may vary,  to  qual i fy a  gas  d ryer for use  wi th  the  bone  d ry method  i t  i s  
necessary to  undertake  one  of the  fol lowing  cal ibrations  i n  order to  determ ine  the  bone  dry 
factor for a  gas  d ryer:  

– determ ination  of a  bone  dry factor (or function)  across  a  range  of typ ical l y used  l oad  s i zes  
when  compared  to  an  e lectric  d ryer;  or  

– determ ination  of a  bone  dry factor (or function)  across  a  range  of typ ical l y used  l oad  s i zes  
when  compared  against a  cond i tioned  base loads  prepared  in  accordance  wi th  6. 4 . 5. 2 .  

The  provis ions  of g )  and  h )  for e lectric d ryers  a lso  appl y to  gas  d ryers.  
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An nex G  
(normative)  

 
Fold ing  and  l oadi ng  the test load  

G. 1  General  

This  annex sets  ou t the  method  for fo ld ing  of the  test load  and  l oad ing  i t  i n to  the  test 
wash in g  m ach in e  and  the  referen ce mach in e .  Experience  has  shown  that the  way that a  
wash in g  m ach i n e  i s  l oaded  can  i n fl uence the  resu l ts  obta ined ,  especia l l y wi th  respect to  
wash ing  performance.  To  ach ieve  reproducible  resu l ts  i t  i s  therefore  necessary to  speci fy 
both  the  load ing  sequence and  the  pos i ti on  and  p lacement of a l l  l oad  i tems  i n  the  test 
wash in g  mach in e  and  the  referen ce  m ach i n e  for a l l  performance tests .  

G. 2  Fol di ng  th e i tems pri or to  l oadi ng  th e washi ng  machi ne  

G.2.1  G en eral  

This  cl ause  sets  ou t the  fold ing  of l oad  i tems before  they are  p laced  in to  the  wash i n g  
mach in e  as  speci fied  i n  G . 3.  

G.2.2  Test load  

G.2 .2 . 1  M ediu m  sh eet wi th  a  stai n  test  stri p  attach ed  

Med ium  sheet wi th  a  s ta in  test s trip  attached  shal l  be  fol ded  in  accordance  wi th  F igure  G . 1 .  
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Fold  the  med ium  sheet a l ong  the  l i nes.  
Stri p  shou ld  be  on  the  top  i n  the  cen trer of sheet  

Fold  the  med ium  sheet accord i ng  
to  p i cture  above  

  

Sheet  i s  fol ded  agai n  i n  such  a  way that  
s tri p  parts  do  not  cover themselves  

Four sta i ns  remain  on  the  
upper s i de  of the  sheet  

Fig u re G .1  – Fol d in g  m edi u m  sh eet wi th  a  stai n  test  strip  attach ed  

G .2. 2 . 2  Sm al l  sh eet  

Smal l  sheets  shal l  be  fol ded  i n  accordance wi th  F igure  G . 2.  

  

Figu re G .2  – Fol d in g  sm al l  sh eet  

G. 2.2 . 3  M edi u m  sh eet wi th ou t a  stai n  strip  attach ed  

Med ium  sheets  shal l  be  folded  i n  accordance  wi th  F igure  G . 3.  

IEC  IEC  

IEC  IEC  

IEC  IEC  
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Grasp  the  med ium  sheet i n  the  centre  Shake  the  med ium  sheet so  
that  i t  hangs  loosel y 

Figu re G .3  – Fold in g  m ed i u m  sh eets  

G.2. 2 . 4  Larg e sh eets  

Large  sheets  shal l  be  fo lded  i n to  th i rds  to  form  letter “Z”  i n  accordance wi th  F igure  G . 4 .  

  

Grasp  the  l arge  sheet  i n  the  cen tre  Shake the  large  sheet so  that i t  hangs  
l oosel y 

  

Fo ld  i t  twice  to  the  th i rd  of i ts  tota l  s i ze  Compress  the  fol ded  large  sheet l i gh tl y 
before  p lacing  i t  i n to  the  d rum  

Fig u re G .4  – Fol d in g  l arge  sh eets  

G. 3 Loadi n g  I tems i nto th e washi ng  machi ne – general  ru l es  

G.3.1  M ach in e type  

G.3.1 . 1  G en eral  

For the  purposes  of l oad ing ,  a l l  wash i n g  m ach i n es  shal l  be  classi fied  as  ei ther h orizon tal  
axi s  wash i n g  mach in e  or verti cal  axi s  wash i n g  mach in es  as  speci fied  below.  

IEC  IEC  

IEC  IEC  

IEC  IEC  
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G.3. 1 . 2  H orizon tal  axi s  wash in g  m ach in es  

I n  a  h ori zon tal  axi s  wash in g  m ach i n e  the  l oad  i s  placed  in  a  d rum  wh ich  rotates  around  an  
axis  wh ich  is  usual l y hori zon ta l  or close  to  horizon tal  (see  defin i ti on).  Th is  i s  i l l ustrated  i n  
F igu re  G . 5.  I n  most cases,  the  d rum  rotates  around  th is  axis  for wash ing  and  spinn ing  
operati on s .  

 

Fig u re G . 5  – I l lu stration  of h ori zon tal  axi s  wash in g  m ach i n e  

G.3.1 . 3  Verti cal  axi s  wash in g  m ach in es  

I n  a  verti cal  axi s  wash i n g  mach in e  the  load  is  p laced  i n  a  d rum  wh ich  rotates  around  an  
axis  wh ich  i s  usual l y vertical  or close  to  vertical  (see  defin i ti on ).  Th is  i s  i l l ustrated  i n  
F igure  G . 6.  I n  cases  where  the  d rum  does  not rotate  for any operation  ( i . e.  no  spinn ing  
function  avai l ab le  and  no  rotation  during  wash ing)  then  the  wash in g  m ach i n e  i s  class i fied  as  
a  verti cal  axi s  wash i n g  mach in e .  

Components,  protrus ions  or mechan ical  devices  of d i fferent style  (e. g .  ag i tator,  impel l er)  
i nside  the  d rum  in  a  verti cal  axi s  wash i n g  m ach in e  may cause  s l i gh t variations  i n  the 
load ing  scheme described .  These  variations  are  covered  i n  the  load ing  sequence  for vertical  
axi s  wash i n g  mach in es.  

 

Figu re G .6  – I l l u strati on  of verti cal  axi s  wash in g  m ach i n e  

G.3.2  Load i n g  seq u en ces  

G.3.2 . 1  G en eral  ru les  

Wash in g  m ach in es  sha l l  a lways  be  loaded  i tem  by i tem  in  layers  from  bottom  to  top.  Al l  
i tems  shal l  be  p laced  in to  the  d rum  i n  the  orientation  described  below.  

IEC  

IEC  
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G.3. 2. 2  I tems  with  attach ed  stri p  

G.3. 2 . 2. 1  Gen eral  

Load  i tems wh ich  have  s ta in  test s trips  attached  (e. g .  med ium  sheets)  are  a lways  l a i d  fl at i n  
the  wash i n g  mach i n e  wi th  the  5  so i l s  of the  sta in  test strip  facing  upwards.  Load  i tems  wi th  
sta in  test s trips  attached  shal l  not  be  p laced  one  top  of each  other.  

G.3. 2. 2. 2  Load in g  for h ori zon tal  axi s  wash i n g  m ach i n es  

H orizon tal  axi s  wash in g  m ach in e  shal l  be  l oaded  as  described  in  th is  section .  

The  folded  med ium  sheet wi th  the  sta in  test s trip  shal l  be  p laced  i n  the  d rum  wi th  the  
Sebum/Carbon  B lack/B lood /Cocoa sta ins  facing  upwards  and  the  s ide  of the  sheet fo lded  
twice  facing  to  the  front of the  wash in g  m ach in e  d rum  as  i l l ustrated  in  F igure  G .7 .  

 

Fig u re G . 7  – H orizon tal  axi s  wash i n g  mach in e:   
p lacem en t  of i tem s i n  th e  dru m  

G. 3.2 . 2. 3  Load i n g  for verti cal  axi s  wash i n g  m ach in es  

Verti cal  axi s  wash i n g  m ach in e  shal l  be  loaded  as  described  i n  th is  section .  

The  fo lded  med ium  sheet shal l  be  p laced  i n  the  d rum  wi th  the  Sebum/Carbon  
B lack/B lood/Cocoa  sta ins  facing  upwards  and  the  s ide  of the  sheet fo l ded  twice  facing  the  
drum  wal l  as  i l l ustrated  i n  F igure  G .8.  

IEC  

Side  fol ded  once  of the  med ium  
sheet towards  the  back of the  d rum  

S ide  fol ded  twice  of the  med ium  
sheet  towards  the  fron t  open ing  of the  d rum  



I EC PAS  631 25:201 7  © I EC  201 7  – 65  –  

 

Figu re G .8  – Verti cal  axis  wash i n g  m ach i n e:   
p lacem en t  of i tem s i n  th e  d ru m  

G. 4 Loadi n g  requi rements  for the test l oad  – h ori zontal  axi s  washi ng  
machi nes  

G.4.1  G en eral  loadi n g  d i recti on s  

G.4.1 . 1  G en eral  

A,  h orizon tal  axi s  wash in g  mach in e  sha l l  be  l oaded  i n  s teps  from  bottom  to  top.  The  
sequence  step  by s tep  i s  g i ven  in  G . 4 .2 .  

G.4. 1 . 2  Am ou n t of test load  an d  soi led  stri ps  

The amount of test l oad  (smal l ,  med ium  and  l arge  sheets)  as  wel l  as  the  number of so i led  
strips  for a  g iven  mach ine  s ize  is  g iven  in  Table  3 .  

G. 4.2  H orizon tal  axi s  wash in g  m ach in e:  l oad in g  step  by step  

G. 4.2 . 1  G en eral  

Divide  the  l oad  as  defined  in  6 . 4. 6. 2  or G . 8  i n  part  loads.  The  number of part  l oads  shal l  be  
equal  to  th e  n u mber of med i u m  sh eets  wi th  attach ed  stai n  test stri ps .  D ivide  the  d i fferent 
test load  i tems  (smal l ,  med ium  and  l arge  sheets)  as  equal l y as  possible  and  sort each  part 
l oad  accord ing  to  Table  G . 1 .  

Table  G. 1  – Ori en tati on  of test  l oad  i tem s   
wi th in  a  part  load  

Ord er of 
l oad i n g  

Sorti n g  
l ayer 

Type  of test l oad  per l ayer 

1  1  Al l  smal l  sheets  

2  2  Fi rst  row of l arge  sheets  ( i f any)  

3  3  The  med ium  sheet  wi th  s ta i n  test  s tri p  

4 4  The  med ium  sheet  wi thout  any attachment  

5 5  Second  row of l arge  sheets  ( i f any)  

 

IEC  

Side  fol ded  once  of 
the  med ium  

towards  the  cen tre  
of the  d rum  

S ide  fol ded  twice  
of the  med ium  

towards  the  wal l  
of the  d rum  
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G.4. 2. 2  Sorti n g  ru l es  

For l arge  sheets  the  fi rst  row of sheets  shal l  be  fi l l ed  in  a l l  part l oads  before  any l arge  sheets  
are  p laced  i n  the  second  row.  

I f the  number of i tems  cannot be  d i vided  equal l y between  the  part l oads  the  i tems  shal l  be  
d ivided  as  equal  as  possib le  starting  wi th  part  l oad  number 1 .  

G.4. 2. 3  Exampl e  sh owin g  h ow a  1 5  kg  load  sh al l  be  d i vi ded  i n to  part  l oad s  an d  th en  
loaded  in to  a  h ori zon tal  axi s  wash in g  m ach i n e  

Example  showing  the  d ivis ion  of the  test l oad  i n to  part l oads  and  the  order they are  loaded  
i n to  the  mach ine.  The  example  shows  the  procedure  for a  1 5  kg  mach ine.  

Reference to  Table  3  shows that the  test load  for the  1 5  kg  mach ine  shal l  cons ist of 1 0  
med ium  sheets  wi th  a  sta in  test  strip  attached ,  1 0  add i ti onal  med ium  sheets ,  1 1  smal l  sheets  
and  1 0  l arge  sheets .  

Table  G . 1  shows  how the  test load  shal l  be  sorted  wi th in  a  part load .  The  number of part 
l oads  for a  1 5  kg  mach ine  i s  1 0  (equal  the  number of s ta in  test  stripes.  (G . 4. 2))  

The  test l oad  wi l l  then  be  sorted  as  fol l ows:  

Smal l  sheets  (1 1  un i ts) .  The  1 1  smal l  sheets  shal l  be  sorted  i n  l ayer number 1  of each  part 
l oad .  S ixteen  sheets  wi l l  then  be  d ivided  accord ing  to  G . 4. 2. 2  g iving  2  sheets  per l ayer i n  part  
l oads  1  and  1  sheet i n  part l oads  2  – 1 0 .  

Large  sheets  (1 0  un i ts)  1 0  l arge  sheets  shal l  be  p laced  in  l ayer number 2  (the  fi rst row)  of 
each  part l oad .  Med ium  sheets  wi th  attached  s ta in  test s trip  (1 0  un i ts)  shal l  be  placed  in  l ayer 
number 3  i n  part  l oads  1 -1 0.  

Med ium  sheets  wi thou t any attachment (1 0  un i ts)  sha l l  be  p laced  i n  layer number 4  in  part  
l oads  1 -1 0.  

Thus  the  part  l oad  sorti ng  wi l l  be  accord ing  to  the  attached  table.  

Table  G. 2  – Part  load  i tem s  for a  1 5  kg  test load  

    N u m ber of test l oad  i tem s  i n  each  part l oad  

Sorti n g  
l ayer 

Load  i tem s  (1 5  kg  l oad )  Part l oad  n u m ber 

    1  2  3  4  5  6  7  8  9  1 0  

1  Al l  smal l  sheets  2  1  1  1  1  1  1  1  1  1  

2  F i rst  row of l arge  sheets  ( i f any)  1  1  1  1  1  1  1  1  1  1  

3  The  med ium  sheet  wi th  s ta i n  test  s tri p  1  1  1  1  1  1  1  1  1  1  

4  The  med ium  sheet  wi thout  any 
attachment  

1  1  1  1  1  1  1  1  1  1  

5  Second  row of l arge  sheets  ( i f any)  0  0  0  0  0  0  0  0  0  0  

 

The i tems shal l  be  folded  accord ing  to  the  scheme i n  G . 2. 2. 1  – G . 2 .2 .4 .  

The  test load  i tems  shal l  be  l oaded  accord ing  to  G .4 .3 .  
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G.4. 2. 4  Exampl e  of part  load  compositi on s  

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

Table  G . 3  – Part  load  i tem s  for a  5  kg  test  l oad  

Ord er of 
l oad i n g  

Sorti n g  
l a yer 

Load  i tem s  (5  kg  l oad )  

N u m ber of test l oad  i tem s  i n  each  
part l oad  

Part l oad  n u m ber 

1  2  3  4  5  

1  1  Al l  smal l  sheets  3  3  3  3  3  

2  2  F i rst  row of l arge  sheets  ( i f any)  0  0  0  0  0  

3  3  The  med ium  sheet  wi th  sta i n  test  s tri p  1  1  1  1  1  

4  4  The  med ium  sheet  wi thou t any attachment  1  1  1  1  1  

5  5  Second  row of l arge  sheets  ( i f any)  0  0  0  0  0  

 

Tabl e  G . 4  – Part  load  i tem s for a  1 0  kg  test load  

Ord er of 
l oad i n g  

Sorti n g  
l a yer 

Load  i tem s  (1 0  kg  l oad )  

N u m ber of test l oad  i tem s  i n  each  part 
l oad  

Part l oad  n u m ber 

1  2  3  4  5  6  7  8  9  1 0  

1  1  Al l  smal l  sheets  2  2  1  1  1  1  1  1  1  1  

2  2  F i rst  row of l arge  sheets  ( i f any)  1  1  1  0  0  0  0  0  0  0  

3  3  The  med ium  sheet wi th  stai n  test  s tri p  1  1  1  1  1  1  1  1  1  1  

4  4  The  med ium  sheet wi thout  any attachment  1  1  1  1  1  1  1  1  1  1  

5  5  Second  row of l arge  sheets  ( i f any)  0  0  0  0  0  0  0  0  0  0  

 

Tabl e  G . 5  – Part  load  i tem s for a  20  kg  test load  

Ord er of 
l oad i n g  

Sorti n g  
l ayer 

Load  i tem s  (20  kg  l oad )  

N u m ber of test l oad  i tem s  i n  each  part 
l oad  

Part l oad  n u m ber 

1  2  3  4  5  6  7  8  9  1 0  

1  1  Al l  smal l  sheets  2  1  1  1  1  1  1  1  1  1  

2  2  F i rst  row of l arge  sheets  ( i f any)  1  1  1  1  1  1  1  1  1  1  

3  3  The  med ium  sheet  wi th  sta i n  test  s tri p  1  1  1  1  1  1  1  1  1  1  

4  4  The  med ium  sheet  wi thou t any attachment  1  1  1  1  1  1  1  1  1  1  

5  5  Second  row of l arge  sheets  ( i f any)  1  1  1  1  1  1  1  0  0  0  
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Table  G . 6  – Part  load  i tem s  for a  1 00  kg  test l oad  

Ord er of 
l oad i n g  

Sorti n g  
l ayer 

Load  i tem s  (1 0 0  kg  l oad )  

N u m ber of test l oad  i tem s  i n  each  part 
l oad  

Part l oad  n u m ber 

1  2  3  4  5  6  7  8  9  1 0  

1  1  Al l  smal l  sheets  2  2  1  1  1  1  1  1  1  1  

2  2  F i rst  row of l arge  sheets  ( i f any)  7  7  7  7  7  7  7  7  6  6  

3  3  The  med ium  sheet  wi th  sta i n  test  s tri p  1  1  1  1  1  1  1  1  1  1  

4  4  The  med ium  sheet  wi thou t any attachment  1  1  1  1  1  1  1  1  1  1  

5  5  Second  row of l arge  sheets  ( i f any)  6  6  6  6  6  6  6  6  6  6  

 

G.4.2. 5  Part  l oad  i tems  for load s  sizes  n ot sh own  in  Table  G .2  to  G . 6  

For test load  s i zes  not shown  i n  Table  G . 2  to  Table  G . 6  select the  correct  number of test 
load  i tems  from  Table  3  or ca lcu late  the  correct  number from  formu la  i n  G .8.  Sort the  part 
l oads  accord ing  to  Table  G . 1  and  sorti ng  ru les  i n  G .4 .2 . 2 .  

G.4. 3  Load in g  th e h orizon tal  axi s  m ach i n es  

Load  the  sorted  part  l oads  in to  the  mach ine  starting  wi th  part l oad  number 1 .  Wi th in  a  part  
l oad  the  i tems  shal l  be  l oaded  starting  wi th  l ayer number 1 .  

Al l  i tems  shal l  be  folded  accord ing  to  G . 2. 2. 1  to  G .2 . 2 . 4.  

P lace  each  l ayer of a  part l oad  horizon tal l y i n  the  d rum .  I f a  part l oad  not i s  fi l l i ng  the  d rum  
horizon ta l l y con tinue  wi th  the  fi rst  l ayer of next part load  before  p lacing  the  test l oad  i tems  on  
top  of each  other.  For l arge  mach ines  be  sure  to  keep the  load  wi th in  the  d rum  horizon tal  and  
i f necessary p lace  two  l ayers  bes ide  each  other i n  order to  fi l l  the  d rum  depth .  F igure  G . 9  
shows i n  a  schematic way how the  d i fferen t part l oads  can  be  p laced  wi th in  a  l arge  wash i n g  
mach in e  d rum .  

 

Fi gu re G . 9  – Sch em ati c  vi ew of part  load s  with i n  a  l arg e d ru m  

IEC  

5  6  
5  4  

3  4  
2  
1  
1  
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G. 5 Loadi n g  requi rements  for verti cal  axi s  washi ng  machi nes  

G.5.1  G en eral  loadi n g  d i recti on s  

Verti cal  axi s  wash in g  mach i n es  sha l l  be  loaded  i n  l ayers  from  bottom  to  top  i n  the  same 
way as  horizon tal  axis  mach ines.  

G.5.2  Verti cal  axi s  wash in g  m ach i n e:  load in g  step  by step  

The  l oad ing  of vertica l  axis  mach ines  shal l  be  done  in  the  same way as  for hori zon ta l  axis  
mach ines.  Load ing  shal l  start wi th  i tems  from  part l oad  number 1  and  l ayer number 1 .  P lace  
the  load  i tems  folded  accord ing  to  Subclauses  G .2 . 2 . 1  to  G . 2 . 2 .5  horizonta l l y i n  the  d rum.  
Start from  the  bottom  of the  d rum  and  go  clockwise  round  and  d istribute  the  l oad  i tems  even ly 
i n to  the  d rum .  

G. 6 Loadi n g  of mu l ti  com partment machi nes  

G.6.1  G en eral  loadi n g  i n form ati on  

Wash i n g  m ach i n es  wi th  mu l tip le  of wash  compartments  l ike  Pu l l m an  and  Y-pocket 
mach i n es  shal l  be  l oaded  i n  the  same way as  for s i ng le  compartment mach ines.  

G.6.2  Load i n g  procedu re  

Calcu late  the  number of test l oad  i tems  in  the  same way as  for hori zontal  axis  mach ines  
accord ing  to  Table  2  and  3  and  Subclauses  G . 2. 2. 1  to  G . 2 .2 . 5  and  d i vide  the  part  l oads  as  
equal l y as  poss ib le  between  the  wash  compartments.  

G. 7  Performan ce testi n g  with  l oads  other than  a  fu l l  l oad  – General  
i nformati on  

This  PAS a lso  perm i ts  performance testi ng  wi th  l oads  other than  rated  capaci ty test l oad s .  
The  test l oad  i tems  shal l  be  se lected  from  Table  2  and  Table  3  or from  calcu lations  shown  i n  
Clause  G .8  us ing  the  reduced  l oad  as  the  base  for the  number of test l oad  i tems.  (Example:  
40  kg  mach ine:  Load  to  be  tested  3/4  of rated  capaci ty.  Select or ca lcu late  the  number of test  
load  i tem  at 3/4*  40  kg  =  30  kg . )  

G. 8  Cal cul ati on  of the composi ti on  of test l oad  i tems for l oad  si zes  above 
1 0  kg  and  not shown  i n  the Tabl e  2  or Tabl e  3  

G.8.1  G en eral  

I f a  test series  sha l l  be  performed  wi th  a  test load  mass  not i n  the  0, 5  kg  i n tervals  (between  
2  and  1 0  kg  or i n  the  1  kg  i n terval  (1 0  kg  and  up)  select the  test load  i tems accord ing  to  the  
nearest of the  0 , 5  kg  loads  ( i n terval  2  to  1 0  kg)  or 1  kg  l oads  (1 0  kg  and  up)  and  add  or 
subtract smal l  sheets  unti l  the  des i red  test  l oad  i s  ach ieved  

I f the  composi tion  of the  test load  n ot can  be  found  i n  Table  3  the  composi ti on  of the  number 
of smal l ,  med ium  and  l arge  sheets  can  be  calcu lated  accord ing  to  the  formu la  shown  in  G . 8 .2 .  

G.8. 2  Calcu l ati on  of th e  load  com position  i s  d on e accord i n g  to  fol l owin g  formu l a:  

Calcu lations  for test l oads  above  1 0  kg .  Load  composi ti on  for test l oads  below 1 0  kg  i s  found  
i n  Table  3 .  
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10 10Number of medium sheets with or without staintest strips for all test loads above kg=

 

where:  

MT   =  the  tota l  test l oad  mass  (kg)  

MS   =  the  mass  of a  smal l  sheet  

MM   =  the  mass  of a  med ium  sheet  

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

ML   =  the  mass  of a  l arge  sheet  

XS   =  number of smal l  sheets  

XM   =  number of med ium  sheets  

XM+ST   =  number of med ium  sheets  wi th  s tain  test  strips  attached  

XL   =  number of large  sheets  

Defined  va lues  accord ing  to  Annex C :  

–  MS  =  0 , 1 1 0  kg  (nom inal  mass)  

– MM  =  0 , 31 0  kg  (nom inal  mass)  

– ML  =  0 , 720  kg  (nom inal  mass)  

– MM+ST  =  0 , 336  kg  (nom inal  mass)  

The  mass  of the  i nd ividual  test load  i tems  as  defined  i n  Table  1  i s  a  nom inal  va lue.  Therefore  
the  number of smal l  and  l arge  sheets  for a  certa in  l oad  as  defined  i n  Table  3  may d i ffer.  I f 
ad j ustments  need  to  be  done,  the  number of smal l  sheets  shal l  not be  selected  l ower than  1 0  
and  not  above 20.  
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An nex H  
(normative)  

 
Measuri ng  the  bath  temperatu re  

H . 1  General  

The temperatu re  shal l  be  measured  by temperature  l oggers  p laced  among  the  test l oad  i n  the  
wash  basket and  fo l lowing  the  l oad  during  the  wash  procedure.  

H . 2  Speci fi cati on  of the l oggers  

The speci fication  of the  temperature  l ogger i s  g i ven  in  Table  H . 1 .  

Table  H . 1  – Speci fication  of temperatu re log ger su i tabl e  for  
temperatu re  m easu rem en t for both  wash in g  an d  d ryin g  

Temperatu re  rangea  (0  – 1 00)  °C  ((0  – 1 50)  °C)  

Accuracy ≤  0 , 5  °C  over fu l l  range  

Resol u tion  ≤  0 , 1 °C  

Response  time  TC (1 0  – 90  %)b  water ≤  2  m in  

Response  time  TC (1 0  – 90  %)b  moving  a i r(2  m /sec)  ≤  5  m in  

Sampl i ng  rate  ≤  1 0  s  

Max mass  70  g  

a  The  wider temperatu re  range  appl i es  when  the  temperature  l ogger i s  used  for both  wash i ng  mach ine  and  
tumble  d ryer performance  tests.  

b  TC  (1 0  %–90  %)  i s  the  t ime  i t  takes  for the  sensor to  traverse  between  1 0  %  and  90  %  of i ts  fi nal  va l ue.  
Response  time  can  a l so  be  expressed  as  a  TC 63  %  va lue .  The  63  %  fi gu re  i s  the  time  for the  sensor to  
reach  63  %  of i ts  fi na l  va l ue .  TC (1 0  %–90  %  and  the  TC 63  %  value  are  of approximately the  same  
magn i tude  for a  g i ven  sensor.  

 

H . 3  Preparati on  of the l oggers  before measurement 

The temperature  logger shal l  be  p laced  i n  a  texti l e  pocket made of the  same fabric as  the  test 
load .  The  s i ze  of the  pocket shal l  not be  excessivel y l arger than  the  logger.  By doing  th is  the  
l ogger wi l l  be  protected  from  extens ive  shocks  when  h i tti ng  the  d rum  wal ls  and  a lso  any 
damage to  the  test load  wi l l  be  m in im ized .  The  pocket sha l l  be  closed  by p lastic cl ips  or by 
any other means.  

I n  order to  make the  l ogger to  fo l l ow the  motion  pattern  of the  test l oad  as  close  as  possib le  
the  pocket shal l  be  attached  to  one  of the  med ium-sized  test sheets  wi thou t any attached  test  
so i l  stri p.  

H . 4 N umber of l oggers  

Fol lowing  number of temperature  l oggers  shal l  be  p laced  i n  the  wash ing  mach ine  depend ing  
on  the  s ize  of the  wash i n g  m ach i n e .  
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Table  H . 2  – N u m ber of temperatu re  logg ers  for  
bath  temperatu re  m easu rem en t  

Si ze  of wash  basket  N u m ber of tem peratu re  l og g ers  

<  1 00  l  2  

1 00  l  – 400  l  3  

<  400  l  to  1  500  l  4  

>  1  500  l  5  

 

H . 5 M easuri ng  th e temperatu re  

The loggers  shal l  be  p laced  at d i fferent l ocations  wi th in  the  d rum  after l oad ing  the  d rum  wi th  
the  test load .  One  logger shal l  be  p laced  i n  the  m idd le  of the  d rum .  The  l oggers  shal l  fo l l ow 
the  texti l es  throughou t the  wash  process  unti l  the  end  of the  programme.  Di rectl y after the  
prog ram me  ends,  the  l oggers  shal l  be  removed  and  the  l ogged  data  loaded  to  a  computer.  

H . 6  Presenti ng  the resul t  

The temperature  data  obtained  by the  l ogger shal l  preferabl y be  presented  as  a  curve  
showing  the  temperature  during  the  whole  wash  process.  The  resu l t  can  be  presented  as  
i nd ividual  temperature  profi l es  for each  logger or as  a  mean  va lue  of the  l oggers  for each  time 
poin t.  

I f max wash  temperature  shal l  be  reported  max wash  temperature  shal l  be  defined  as:  the  
mean  value  of the  maximum  temperature  recorded  by each  logger during  a  t ime in terval  of 
one  m inu te  l ocated  one  m inute  after the  l ogger has  reached  the  maximum  temperature  
recorded  du ring  the  wash  process.  

[ ]1 21 ,

n

nmax tn tn

max

T
T

n
=
∑

 

where  

n  =  number of l oggers  

[ ]1 2,nmax tn tn
T  =  

nmax
T  i n  the  i n terval  [tn1 , tn2 ]  

nmax
T  maximal  temperature  i n  °C  recorded  by l ogger n  

tn1  =  (tn0  +  1 )  min  

tn2  =  (tn0  +  2)  min  

tn0  =  process  time  when  
nmax

T  i s  reached  
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An nex I  
(informative)  

 
Performance testi n g  of gas  fi red  washing  machines  

I . 1  General  

This  annex g i ves  references  to  CEN  standards  re lated  to  the  safety and  measurement of gas  
fi red  wash i n g  m ach in es .  

I . 2  I nstal l ati on,  testi ng  proced ure an d  cal cul ati on  of suppl i ed  gas  energ y 

The wash ing  mach ine  shal l  be  i nsta l led  accord ing  to  reference  g iven  i n  a  fu ture  s tandard ,  
EN  ZZZZZ.  

NOTE  At the  t ime  of i n troducing  th i s  PAS,  the  concerned  document was  not  ready for publ i cation ,  nor g i ven  an  
EN  number.  

The test resu l ts  shal l  be  reported  accord ing  to  tables  g iven  i n  Annex M .  

Al l  safety i ssues  requ ired  shal l  be  fol lowed .  

Speci fication  for the  gas  energy measurement i s  g i ven  in  5 . 6. 3.  

The  testing  procedure  shal l  fo l low the  procedure  g i ven  in  C lauses  6 ,  7  and  8.  

Formu lae  for calcu lati ng  the  suppl ied  gas  energy can  be  found  i n  EN  1 458-2.  
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An nex J  
(normative)  

 
Performance testi n g  of steam  heated  washing  machi nes  

J . 1  General  

This  annex speci fi es  the  i nstrumentation ,  i nsta l lation ,  test procedure  and  ca lcu lation  of energy 
consumption  for s team  heated  wash ing  mach ines.  

J . 2  Types  of steam  h eati ng  

J . 2. 1  Di rect  steam  h eatin g  

Steam  heated  wash ing  mach ines  are  mostl y d i rect  heated  by the  s team .  D i rect heating  means  
that the  s team  is  i n j ected  d i rect i n to  the  wash  water.  The  energy of the  steam  wi l l  heat up  the  
wash  water.  The  steam  condensate  wi l l  be  added  to  the  amount of suppl ied  water and  the  
amount of condensate  shou ld  be  added  to  the  tota l  amount of wash  water to  be  reported .  

J . 2. 2  In d i rect steam  h eati n g  

I nd i rect s team  heating  means  that the  s team  energy i s  transferred  to  the  water via  a  heat 
exchanger (steam  battery) .  The  condensate  wi l l  not be  added  to  the  wash  water bu t can  be  
transferred  back to  the  s team  boi ler feed  tank.  The  energy of the  condensate  water can  be  
recovered  and  shal l  be  reduced  from  the  tota l  s team  energy.  

J . 3  Speci fi cati on  of steam  properti es  

J . 3. 1  Type of steam  

The steam  shal l  be  d ry saturated  steam .  Requ i red  s team  pressure  is  set by the  wash ing  
mach ine  manufacturer instructions.  Maximum  pressure  for any test  i s  l im i ted  to  1 , 4  MPa and  
wi th  a  correspond ing  temperature  of 1 98  °C.  

J . 3. 2  Steam  g en erator 

The steam  generator shal l  be  l arge  enough  to  suppl y d ry saturated  steam  to  the  mach ine  
under test at the  g i ven  steam  pressure  and  flow speci fied  by the  manufacturer throughou t the  
fu l l  test procedure.  I f d ry satu rated  steam  not can  be  guaran teed  a  super heater shal l  be  
added  to  the  steam  boi l ed  so  s l i gh tl y superheated  steam  is  produced .  

The  i n l et water qual i ty to  the  steam  boi l er shal l  be  i n  accordance  to  EN  1 2953-1 0.  

J . 4 Equi pment and  i n stru mentati on  

J . 4. 1  Test equ i pmen t for m easu ri n g  th e  ch aracteri sti cs  of steam  

J . 4. 1 . 1  Fl ow m eter for measu remen t of steam  veloci ty an d  m ass  flow 

Flow meter in tended  for measurement of s team  flow.  The  fl ow meter shal l  be  able  to  to lerate  
the  requ i red  pressure  and  temperature  range  of suppl ied  steam .  
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J . 4. 1 .2  Pressu re  sen sor for measu rem en t of th e  steam  pressu re  

Pressure  transducer i n tended  for measurement of steam  and  wi th  a  pressure  range  from  
0  MPa to  1 , 4  MPa.  

J . 4. 1 .3  Temperatu re sen sor for m easu rem en t  of th e  steam  an d  con d en sate  
temperatu re  

Temperature  sensor i n tended  for i ncom ing  steam  temperature  measurement.  Temperature  
range  from  0°C to  200°C.  

Temperature  sensor i n tended  for condensate  temperature  measurement.  Temperature  range  
from  0°C  to  200°C.  

J . 4. 1 .4  Scale  for m easu rem en t of th e  mass  of th e  con d en sate  

Scale  to  be  used  for mass  measurement of the  condensate.  

J . 4. 1 . 5  Steam  cal cu lator 

To ca lcu late  the  s team  energy transferred  to  the  wash ing  mach ine  a  s team  calcu lator sha l l  be  
used .  

The  calcu lator sha l l  fo l l ow and  support  fo l l owing  standard :  Formu lation  IAPWS-IF97  for 
calcu lation  of the  energy ( IAPWS I ndustria l  Formu lation  1 997  for the  Thermodynam ic 
Properties  of Water and  Steam).  

The  ca lcu lator shal l  be  able  to  correct calcu late  the  steam  energy for d ry saturated  steam  and  
for superheated  steam .  The  calcu lator sha l l  a lso  preferabl y be  equ ipped  wi th  a  wet s team  
a larm .  

J . 4. 2  In stru m en ts  

Param eter U n i t  M i n im u m  resol u ti on  M i n im u m  accu racy 

Steam  flow m /sec ±  0 , 1  %  ±  1  %  

Temperatu re  °C  ±  0 , 1 K ±  1 K 

Pressure  kPa  ±  0 , 05  %  of set  range  ±  0 , 2  %  of set  range  

Masses  g  See  5. 6. 2  

 

J . 4. 3  M easu rem en ts  

Param eter U n i t  M i n im u m  accu racy Ad d i ti on al  

req u i rem en ts  

Steam  energy kWh  ±2  %  The  combined  m in imum  
accuracy refers  to  the  
steam  calcu lation  us ing  
the  steam  calcu lator,  
temperatu re  and  pressu re  
sensor described  above  

Condensation  water mass  g  ±1  %    

 

NOTE  I t  i s  probabl y not  possib le  to  fi n d  one  set  of equ ipment  that  covers  the  fu l l  requ i red  pressu re  and  fl ow 
ranges  for a l l  ki nd  of mach ines  under test.  

I f the  maximum  steam  pressure  is  set l ower than  1 , 4  MPa the  requ i rements  for the  equ ipment 
regard ing  max pressure  and  temperature  may be  l owered  as  long  as  i t  i s  i n  l i ne  wi th  the  
pressure  and  steam  temperature  de l i vered  by the  boi l er.  
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J . 5 I nstal l ati on  

J . 5. 1  G en eral  

I t  i s  very importan t that a l l  i nstrumentation  i s  i nsta l led  accord ing  the  manufacturers  exact 
i nstructions.  

J . 5. 2  In stal l ati on  of th e  m easu re equ i pmen t for d i rect steam  h eated  wash i n g  
mach i n es  

Figure  J . 1  shows a  schematic i nsta l lation  of the  measurement equ ipment for d i rect steam  
heated  wash ing  mach ines.  

The  steam  flow en tering  the  measurement i nstruments  shal l  be  as  und isturbed  as  poss ib le  
and  therefore  the  s team  measurement equ ipment (1 )  shal l  be  p laced  together and  wi th  a  
stra igh t part of the  s team  supply p ipe  prior and  after the  i nstruments  accord ing  to  the  
i nstrument suppl iers  instruction .  

Also  the  tube  d iameter shal l  be  accord ing  to  the  i nstructions  and  shal l  not change i n  d iameter 
from  where  the  stra igh t suppl y s team  tube  starts  and  ends.  

The  steam  trap  (4)  shal l  be  p laced  so  condensed  water can  be  d rained  from  the  suppl y steam  
tube.  

The  shu t off va lve  (2)  and  the  steam  measurement equ ipment (1 )  shal l  be  p laced  as  close  as  
poss ib le  to  the  mach ine  under test.  The  steam  suppl y p ipe  from  the  steam  measurement  
equ ipment (1 )  to  the  mach ine  under test  sha l l  not  be  longer than  1 , 5  m .  

 

Ke y 

1  suppl y steam  measurement equ ipment consisti ng  of s team  fl ow meter,  temperature  sensor and  pressu re  
transducer 

2  shu t  off val ve  

3  d i rect  steam  heated  wash ing  mach ine  

4  s team  trap  

5  d ra in  val ve  

Fig u re J . 1  – Sch emati c in stal l ati on  of th e  m easu rem en t equ i pm en t  
for d i rect steam  h eated  wash in g  mach i n es  

IEC  

5  
4  
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J . 5. 3  In stal l ati on  of th e  m easu rem en t  equ i pm en t for in d i rect steam  h eated  wash i n g  
mach in es  (al tern ative  1 )  

Figu re  J . 2  shows a  schematic i nsta l lation  of the  measurement equ ipment for i nd i rect  steam  
heated  wash ing  mach ines.  

The  i nstrumentation  for the  measurement of the  suppl ied  steam  energy shal l  be  i nsta l led  i n  
the  same way as  for d i rect stem  heated  wash ing  mach ines.  

After the  s team  battery (6)  a  temperature  sensor (8)  shal l  be  insta l led  and  close  to  the  sensor 
a  s team  trap  (7)  shal l  be  p laced .  

 

Ke y 

1  suppl y steam  measurement equ ipment consisti ng  of s team  fl ow meter,  temperature  sensor and  pressu re  
transducer.  

2  shu t  off va l ve  

3  i nd i rect  steam  heated  wash i ng  mach ine  

4  steam  trap  

5  d ra in  val ve  

6  steam  battery 

7  steam  trap  

8  temperatu re  sensor 

Fig u re J . 2  – Sch emati c in stal l ati on  of th e  m easu rem en t equ i pm en t  
for in d i rect  steam  h eated  wash i n g  m ach i n e  (al tern ati ve  1 )  

J . 5. 4  In stal l ati on  of th e  m easu rem en t  equ i pm en t for in d i rect steam  h eated  wash in g  
mach in es  (al tern ati ve  2)  

Figu re  J . 3  shows  an  a l ternative  schematic i nsta l lation  of the  measurement equ ipment for 
i nd i rect steam  heated  wash ing  mach ines.  Th is  i nsta l lation  wi l l  g i ve  a  possibi l i ty to  compare  
the  amount of s team  suppl ied  to  the  mach ine  wi th  the  amoun t of condensate  water recovered  
i n  the  tank.  

The  i nstrumentation  for the  measurement of the  suppl ied  steam  energy shal l  be  i nsta l l ed  i n  
the  same way as  for d i rect stem  heated  wash ing  mach ines.  

After the  steam  battery (6)  a  temperature  sensor (8)  shal l  be  i nsta l l ed  and  close  to  the  sensor 
a  steam  trap  (7)  shal l  be  p laced .  

IEC  
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The  condensate  is  recovered  i n  a  water tank (1 2)  p laced  on  a  sca le  (1 0) .  

The  condensate  water hose  from  the  steam  trap  to  the  tank is  equ ipped  wi th  a  d rain  valve  (9)  
and  a  shu t off va lve  (1 1 ).  The  hose  shal l  not have  any phys ica l  connection  wi th  the  tank i n  
order not to  d isturb  the  mass  measurement of the  condensate  water.  

 

Ke y 

1  suppl y s team  measurement  equ ipment consisti ng  of s team  fl ow meter,  temperature  sensor and  pressure  
transducer.  

2  shu t  off va l ve  

3  i nd i rect  steam  heated  wash i ng  mach ine  

4  steam  trap  

5  d ra in  val ve  

6  steam  battery 

7  steam  trap  

8  temperatu re  sensor 

9  d ra i n  val ve  

1 0  scale  

1 1  shu t  off va l ve  

1 2  water tank  

Fig u re J . 3  – Sch emati c in stal l ati on  of th e  m easu rem en t equ i pm en t  
for in d i rect  steam  h eated  wash i n g  m ach i n e  (Al tern ative  2 )  

J . 6  Preparati on  for testi n g  

J . 6. 1  G en eral  

The ambien t cond i tions  shal l  fol l ow the  speci fications  g i ven  i n  5. 2.  The  wash ing  mach ine  shal l  
be  i nsta l led  accord ing  to  the  manufacturer’s  i nstructions.  The  d imension  of the  steam  hoses  
shal l  be  i n  accordance wi th  the  i nstal lation  i nstructions.  

J . 6. 2  Di rect  h eated  wash in g  mach in es  an d  in d irect h eated  wash i n g  mach in es  
i n stal l ed  accordi n g  to  al tern ati ve 1  

The wash ing  mach ine  shal l  be  prepared  for testi ng  accord ing  to  C lause  6  wi th  fo l lowing  
add i ti ons:  

IEC  
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After the  clean ing  run  of the  test wash ing  mach ine  accord ing  to  6 . 2 . 1 . 3 ,  a  test series  shal l  
start wi th in  2  d  of the  clean ing  run  bu t not sooner than  1  d  after the  clean ing  run .  Any 
remain ing  condensate  wi th in  the  test mach ine  i tse l f shal l  not be  removed  between  the  
clean ing  run  and  the  s tart of a  test  series .  

J . 6. 3  In d i rect h eated  wash in g  m ach in es  in stal l ed  accordi n g  to  al tern ati ve 2  

The wash ing  mach ine  shal l  be  prepared  for testi ng  accord ing  to  C lause  6  wi th  the  fol lowing  
add i ti ons.  

After the  clean ing  run  of the  test wash ing  mach ine  accord ing  to  6 . 2 . 1 . 3 ,  a  test series  shal l  
start wi th in  2  d  of the  clean ing  run  bu t not sooner than  1  d  after the  clean ing  run .  After the  
clean ing  run ,  the  d rain  va lve  (9)  sha l l  be  opened  i n  order to  d ra in  the  condensate  col lected  i n  
the  condensate  hose.  The  amoun t of water (see  J . 7 . 4)  i n  the  tank (1 2)  sha l l  be  reset to  the  
start l evel .  Any other remain ing  condensate  wi th in  the  test mach ine  i tsel f may not be  removed  
between  the  clean ing  run  and  the  s tart  of a  test  series.  

J . 7  Tests  for performan ce 

J . 7. 1  G en eral  

This  cl ause  conta ins  i n formation  abou t the  test  procedure  for performance  measurements  on  
steam  heated  wash ing  mach ines  and  the  add i tional  requ irements  needed .  

J . 7. 2  Perform an ce  testin g  of d irect steam  h eated  wash i n g  mach in es  

Al l  performance tests  shal l  be  accord ing  to  Clause  8  and  accord ing  to  fo l l owing  add i ti onal  
requ irements :  

The  tests  shal l  be  performed  wi th  the  steam  pressure  and  flow rate  recommended  by the  
manufacturer.  

Before  each  test run  the  steam  hoses  ou ts ide  the  mach ine  under test  sha l l  be  flushed  wi th  
steam  ensuring  that the  steam  is  as  d ry as  possible  when  en tering  i n to  the  mach ine  under 
test.  C lose  the  shu t off va lve  (2)  and  open  the  d rain  valve  (5)  and  flush  the  steam  unti l  no  
condensate  is  vis ib le  in  the  va lve  ou tlet.  The  flush ing  shal l  occur immed iate  before  the  s tart of 
the  test run .  Close  drain  valve  (5)  and  open  the  shu t off va lve  (2)  and  s tart  the  test run .  

The  measured  values  from  the  s team  measurement equ ipment (s team  pressure,  steam  flow 
rate  and  steam  temperature  shal l  be  recorded  by the  steam  energy calcu lator and  requ i red  
ou tpu t data  shal l  be  ca lcu lated  and  reported  accord ing  to  J . 8 . 2 . 1 .  

The  mass  of steam  (kg)  ca lcu lated  by the  Steam  energy calcu lator sha l l  be  recorded  and  
reported  accord ing  to  J . 8 . 2 .3 .  

J . 7. 3  Perform an ce  testin g  of in d i rect steam  h eated  wash in g  m ach i n es  in stal l ed  
accord in g  to  al tern ative  1  

Al l  performance tests  shal l  be  accord ing  to  Clause  8  and  accord ing  to  fo l l owing  add i ti onal  
requ irements :  

The  tests  shal l  be  performed  wi th  the  steam  pressure  and  fl ow rate  recommended  by the  
manufacturer.  

Before  each  test run  the  steam  hoses  ou ts ide  the  mach ine  under test  sha l l  be  flushed  wi th  
steam  ensuring  that the  steam  is  as  d ry as  poss ible  when  en tering  in to  the  mach ine  under 
test.  C lose  the  shut off va lve  (2)  and  open  the  d ra in  valve  (5)  and  flush  the  steam  unti l  no  
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condensate  i s  vis ib le  in  the  va lve  ou tlet.  The  flush ing  shal l  occur immed iate  before  the  s tart of 
the  test run .  C lose  d rain  va lve  (5)  and  open  the  shu t off va lve  (2)  and  s tart  the  test  run .  

The  measured  values  from  the  s team  measurement equ ipment (s team  pressure,  steam  flow 
rate  and  steam  temperature  shal l  be  recorded  by the  steam  energy ca lcu lator and  requ i red  
ou tpu t data  shal l  be  calcu lated  and  reported  accord ing  to  J . 8 . 2 . 1 .  

The  mass  of steam  (kg)  ca lcu lated  by the  Steam  energy ca lcu lator sha l l  be  recorded  and  
reported  accord ing  to  J . 8 . 2 . 3 .  

The  average  temperature  of the  condensate  shal l  be  recorded  via  the  temperature  sensor (8) .  

J . 7. 4  Perform an ce  testi n g  of i n d i rect h eated  wash i n g  m ach i n es  in stal l ed  accord i n g  
to  al tern ative  2  

J . 7. 4.1  Gen eral  

Al l  performance tests  shal l  be  accord ing  to  Clause  8  and  accord ing  to  fo l lowing  add i tional  
requ i rements:  

The  tests  shal l  be  performed  wi th  the  steam  pressure  and  fl ow rate  recommended  by the  
manufacturer.  

The  Tank (1 2)  sha l l  be  fi l l ed  wi th  water.  The  amount of water shal l  be  approximatel y 4  times  
the  expected  amoun t of condensate  and  the  verti cal  water d istance  between  the  steam  outlet 
i n  the  tank and  the  water surface  shal l  be  so  h igh  that a l l  s team  not yet condensed  wi l l  
condensate  before  breaking  the  water surface.  The  mass  of the  tank (1 2)  wi th  water shal l  be  
recorded .  

Before  each  test run  the  steam  hoses  outs ide  the  mach ine  under test  shal l  be  fl ushed  wi th  
steam  ensuring  that the  steam  is  as  d ry as  poss ible  when  en tering  in to  the  mach ine  under 
test.  C lose  the  shut off va lve  (2)  and  open  the  d rain  va lve  (5)  and  flush  the  steam  unti l  no  
condensate  is  vis ib le  i n  the  valve  ou tlet.  The  flush ing  shal l  occur immed iate  before  the  s tart of 
the  test run .  C lose  drain  va lve  (5)  and  open  the  shu t off va lve  (2)  and  s tart  the  test run .  

The  measured  va lues  from  the  s team  measurement equ ipment (steam  pressure,  steam  flow 
rate  and  steam  temperature  shal l  be  recorded  by the  steam  energy ca lcu lator and  requ i red  
ou tpu t data  shal l  be  calcu lated  and  reported  accord ing  to  J . 8 . 3 . 1 .  

The  average  temperature  of the  condensate  shal l  be  recorded  via  the  temperature  sensor (9) .  

After each  test run  shu t off va lve  (1 1 )  shal l  be  closed  and  va lve  (9)  sha l l  be  opened .  The 
water i n  the  condensate  water hose  shal l  be  col l ected  and  poured  i n to  the  tank (1 2)  When  the  
condensate  water hose  i s  empty the  shu t off va lve  (1 1 )  shal l  be  opened  again  so  any 
remain ing  water i n  the  condensate  water hose  can  fl ow i n to  the  tank (1 2).  

The  tota l  mass  of the  tank (1 2)  shal l  now be  recorded .  

J . 7. 4.2  Con trol  of accu racy 

The mass  of the  steam  suppl ied  to  the  wash ing  mach ine  as  calcu lated  by the  steam  energy 
calcu lator can  be  compared  wi th  the  mass  of the  condensate  calcu lated  as  the  d i fference  of 
the  mass  of the  tank after and  before  the  test run .  I f the  mass  values  d i ffer more  than  1 0  %  
the  run  shal l  be  regarded  as  not va l i d .  
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J . 8  Assessment of performance 

J . 8. 1  G en eral  

This  section  sets  ou t the  evaluation  methods  for the  assessment of the  energy performance of 
steam  heated  wash ing  mach ines.  

J . 8. 2  Evalu ati on  of perform an ce of d irect steam  h eated  wash i n g  m ach in es  

J . 8. 2 . 1  Evalu ati on  of su ppl i ed  steam  en erg y 

The steam  energy suppl ied  to  a  d i rect heated  wash ing  mach ine  Wdst  i s  the  energy measured  
by the  steam  energy calcu lator.  

J . 8. 2 . 2  Evalu ati on  of total  en erg y su ppl ied  to  th e  wash i n g  m ach in e by steam  

The tota l  steam  energy Wst  for a  d i rect  steam  heated  wash ing  mach ine  i s  equal  to  Wdst.  

J . 8. 2 . 3  Evalu ati on  of th e  su ppl i ed  m ass  of steam  to  m ai n  wash  

The mass  of the  suppl ied  steam  Mdst  i s  the  mass  of the  steam  calcu lated  by the  steam  energy 
ca lcu lator.  

where  

Mdst  i s  the  mass  of s team  suppl ied  to  the  wash ing  mach ine  during  a  test run .  

J . 8. 3  Eval u ati on  of perform an ce of i n d i rect h eated  wash in g  mach i n es  i n stal led  
accord i n g  to  Al tern ative 1  

J . 8. 3.1  G en eral  

This  section  sets  ou t the  evaluation  of suppl ied  steam  energy,  energy recovered  in  the  
condensate  and  the  tota l  steam  energy suppl ied  to  i nd i rect heated  wash ing  mach ines  
i nstal led  accord ing  to  Al ternative  1 .  

J . 8. 3. 2  Evalu ati on  of su ppl i ed  steam  en erg y 

The steam  energy suppl ied  to  an  i nd i rect heated  wash ing  mach ine  Wi s t  i s  the  energy 
measured  by the  s team  energy ca lcu lator.  

J . 8. 3.3  Eval u ati on  of th e  en erg y to  be  recovered  th rou gh  th e con d en sate  

The recovered  energy of condensate  water i s  ca lcu lated  as :  

Wcs  =  Mdst  x  Tc  /860  

Tc  =  Tcs  i f Tcs  i s  <  1 00°C  

Tc  =  1 00°C i f Tcs  i s  ≥  1 00°C  

where  

Mdst  i s  the  mass  of s team  suppl ied  to  the  wash ing  mach ine  during  a  test  run .  

Tc  i s  the  condensate  temperature  

Tcs  i s  the  temperature  recorded  by the  temperature  sensor (8)  

Wcs  i s  the  energy of the  recovered  condensate  

1 /860  i s  the  energy equ ivalent  
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J . 8. 4  Eval u ati on  of perform an ce of i n d i rect h eated  wash in g  mach i n es  i n stal led  
accord in g  to  Al tern ative  2  

J . 8. 4.1  G en eral  

This  section  sets  ou t the  evaluation  of suppl ied  s team  energy,  energy recovered  in  the  
condensate  and  the  tota l  steam  energy suppl ied  to  i nd i rect heated  wash ing  mach ines  
i nstal led  accord ing  to  Al ternative  2 .  

J . 8. 4. 2  Evalu ati on  of su ppl i ed  steam  en erg y 

The steam  energy suppl ied  to  an  i nd i rect heated  wash ing  mach ine  Wi s t  i s  the  energy 
measured  by the  s team  energy calcu lator.  

J . 8. 4.3  Eval u ati on  of th e  en erg y to  be  recovered  th rou gh  th e  con d en sate  

The recovered  energy of condensate  water i s  ca lcu lated  as :  

Mcw  =  MT1  –  MT2  

Tc  =  Tcs  i f Tcs  i s  <  1 00°C  

Tc  =  1 00°C i f Tcs  i s  ≥  1 00°C  

Wcs  =  Mcw  x  Tc  /860  

where  

Mcw  i s  the  recovered  amount of condensate  water 

MT1  i s  the  mass  of the  tank (1 2)  at  the  end  of the  procedures  described  i n  J . 7. 3  

MT2  i s  the  mass  of the  tank (1 2)  at  the  s tart of the  test run  

Tc  i s  the  condensate  temperature  

Tcs  i s  the  temperature  recorded  by the  temperature  sensor (8)  

Wcs  i s  the  energy of the  recovered  condensate  

1 /860  i s  the  energy equ ivalent  

J . 8. 5  Eval u ati on  of total  en erg y su ppl i ed  to  th e  wash i n g  m ach i n e by steam  

The tota l  steam  energy Wst  for an  i nd i rect s team  heated  wash ing  mach ine  is  equal  to:  

Wst  =  Wi s t  -  Wcs  

J . 9  Data to  be reported  

The va lue  of the  tota l  steam  energy Wst  and  the  mass  of the  suppl ied  s team  Mdst  shal l  be  
reported  i n  Table  M . 2 . 1 .  
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An nex K 
(normative)  

 
Procedu re to  determine test l oad  si ze  when  rated  capaci ty is  not declared  

K. 1  General  

This  annex sets  ou t  a  method  for the  determ ination  of test l oad  mass  when  rated  capacity  i s  
not declared .  

K. 2  Determi nati on  of the test l oad  mass  

The test l oad  m ass  shal l  be  ( i n  kg)  1 /1 0  of the  inner d rum  volume ( i n  l i tre)  ca lcu lated  
accord ing  to  K. 3.  

K. 3  Determi nati on  of the drum  vol ume 

I f the  test  l oad  m ass  not i s  declared  by the  manufacturer,  the  d rum  volume of the  wash i n g  
mach in e  shal l  be  calcu lated .  The  calcu lation  of the  d rum  volume shal l  fo l l ow the  procedure  
and  formu la  described  i n  text and  in  F igure  K. 1  to  F igu re  K. 4  below:  
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Ke y 

a   =  the  hori zon tal  depth  of the  i nner d rum  

b   =  the  depth  of the  back gable  cone  

c   =  the  d iameter of the  d rum  shaft  

d   =  the  i nner d i ameter of the  d rum  (Defin i ti on  of how d  i s  measured :  see  F igure  H . 2 . )  

e   =  the  verti cal  l ength  of the  coned  part  of back gabl e.  

f  =  the  wi d th  of a  s i de  of a  l i fter.  

g   =  the  hori zontal  part  of a  l i fter 

h   =  the  verti cal  hei ght  of a  l i fter 

r  =  the  hori zon tal  l ength  of the  fron t  cone  

s   =  the  d iameter of the  i nner d rum  fron t  open i ng  

k  =  the  verti cal  l ength  of the  coned  part  of the  fron t  cone  

nL   =  number of l i fters  

Figu re K. 1  – Cross  section  of dru m  an d  l i fter 

 

Fig u re K. 2  – Fig u re  sh owin g  h ow th e  d ru m  d i ameter d  sh al l  be  measu red  
for d i fferen t kin d  of dru m  perforation  

Cal cu l ati on  of th e  i n n er dru m  volu me V.  

The volume V shal l  be  calcu lated  accord ing  to  the  formu las  below and  wi th  defin i tion  of the 
volumes  and  other measures  accord ing  to  F igure  K. 1 ,  F i gure  K. 2,  F igure  K.3 .and  F igure  K. 4.  
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Fi gu re  K. 3  – Defi n i ti on  of volu m es  V3  to  V6  
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Figu re K. 4 – Defi n i ti on  of volu m e V1  an d  V2  
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An nex L 
(informative)  

 
U ncertain ty of measuremen ts  i n  the present docu men t 

L. 1  Wh y i s  uncertai nty i mportant?  

When  a  measurement has  been  performed  g iving  a  figure  as  a  resu l t  for some quanti ty (a lso  
known  as  the  measurand )  we  may ask how su re  can  we  be  abou t th is  fi gure.  I n  other words:  

– I f we  repeat the  measurement wi l l  we  then  get the  same resu l t?  

– I f another group or another laboratory performs the  measurement how close  wi l l  we  expect 
the  resu l ts  to  be?  

By means  of an  uncertain ty budget we  may ca lcu late  an  uncertain ty i n terval  y  ±  U,  where  y  i s  
the  measurement resu l t  and  U the  expanded  uncertain ty that i s  estimated  to  g i ve  the  i n terval  
a  h igh  probabi l i ty (often  95  %)  to  cover the  true  value,  Y,  of the  measurand .  U i s  sa id  to  be  the  
uncertain ty associated  wi th  the  resu l t  y.  

The  uncerta in ty i n terval  of a  measurement i s  therefore  a  bas is  for qual i fying  the  
measurement.  The  more  narrow we want the  con fidence  in terval  i . e .  the  smal l er we  want the  
va lue  of the  uncerta in ty U,  the  more  carefu l  we  often  have  to  be  about the  measuremen t 
method ,  the  measuring  equ ipment,  the  tra in ing  of the  operators  and  the  number of repeti tions  
of the  same experiment.  

L. 2  Documents  referenced  i n  th i s  annex 

The fol l owing  documents  are  i ncluded  in  the  B ib l i ography of th is  PAS and  shou ld  be  consu l ted  
when  exam in ing  the  issue  of uncertain ty of measurement in  any detai l :  

– I SO/IEC Gu ide  to  the  Express ion  of Uncertain ty i n  Measurement (also  known  as  “GUM”) ;  

– I SO  5725  (a l l  parts) ;  

– I EC/TR 61 923.  

L. 3  Ways to  access  uncertai nty 

L.3. 1  G en eral  

There  are  i n  pri ncip le  two ways  to  estimate  uncertain ty:  a  bottom  up  method  and  a  top  down  
method .  I t  i s  general l y recommended  that the  two methods  be  used  i n  para l l e l  to  ach ieve  a  
re l iable  estimate  of the  uncertain ty budget.  

L.3. 2  Th e bottom  u p  m eth od  

This  method  i s  set  ou t i n  the  I SO/I EC  Gu ide  to  the  Express ion  of Uncerta in ty i n  Measurement.  

I n  th is  method  the  test resu l t y i s  expressed  as  a  function  of i npu t quanti ti es.  Th is  function  is  
often  the  formu la  used  for the  calcu lation  of the  resu l t.  

I n  our case  the  y may be  one  of the  fina l  test resu l ts  l ike  water consumption ,  energy 
consumption ,  wash ing  performance,  spin  speed ,  spin  d rying  performance,  program  duration  
or ri ns ing  efficiency.  The  i nput  quanti ties  may be  temperature,  masses,  t imes,  power,  etc.  

The  magn i tude  of a l l  the  uncertain ty contribu tions  of each  input quan ti ty i s  estimated .  The  
maximum  perm itted  uncertain ty is  normal l y defi ned  in  the  standard .  However,  the  actual  
uncerta in ty of measurement for the  equ ipment used  during  the  test shou ld  be  used .  
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By combin ing  the  uncerta in ties  of the  i npu t quan ti ties  accord ing  to  the  l aw of propagation  of 
uncerta in ty (see  the  I SO/IEC Gu ide  to  the  Expression  of Uncerta in ty i n  Measurement for 
detai l s) ,  the  uncertain ty of the  resu l t  y  can  be  calcu lated .  

With  th is  calcu lation  i t  can  be  seen  how a  speci fic uncertain ty con tribu tion  from  an  i npu t  
quanti ty i n fl uences  the  combined  uncertain ty of the  final  resu l t and  therefore  how a  reduction  
i n  an  uncerta in ty contribution  from  an  input quan ti ty wi l l  i n fluence the  combined  uncertain ty of 
the  fina l  resu l t.  Uncertain ties  may usual l y be  reduced  through  a  number of strateg ies  
i nclud ing  making  more  measurements,  us ing  other methods  or other equ ipment,  bu t  these  
usual l y have  an  add i ti onal  cost associated  wi th  them .  We can  use  th is  i n formation  to  pu t our 
effort i n to  those  aspects  that reduce  the  uncertain ty of the  fi na l  resu l t  i n  the  most cost  
effecti ve  way.  

L.3. 3  Th e top  down  meth od  

Th is  method  i s  set  ou t i n  I EC/TR 61 923.  

I n  th is  method  the  reproducib i l i ty standard  deviation  i s  estimated  from  testi ng  of the  same 
mach ine  (or the  same model )  i n  d i fferen t l aboratories  us ing  the  same standard  method .  Th is  
type  of testing  i s  normal l y cal l ed  a  “ri ng-test”  or “round-robin  test” .  The  reproducibi l i ty 
standard  deviation  of the  test resu l ts  can  then  be  seen  as  the  i nherent uncertain ty of the  
measurement method  as  i t  may be  in fluenced  by remain ing  d i fferences  i n  the  ambien t,  the  
people  and  whatever e l se  may be  d i fferen t between  d i fferent  measurements  at d i fferen t 
l aboratories .  I n  princip le  i t  i s  on l y val i d  for the  mach ine  investigated  i n  th is  ri ng -test,  bu t 
resu l ts  may a lso  be  extended  to  s im i l ar types  of mach ines.  I t  i s  importan t to  note  that th is  type  
of estimate  a lso  i ncludes  the  i nherent variabi l i ty of the  test wash i n g  m ach in e ,  wh ich  can  be  
particu larl y problematic  i f there  are  soph isti cated  e lectron ic con trols  or fuzzy l og ic  
programmes  i n  operating  during  tests .  Factors  such  as  overload ing  can  a lso  i ncrease  the 
variabi l i ty (and  i ncrease  uncertain ty)  of the  resu l ts.  Where  d i fferent mach ines  are  tested  for 
comparison  in  d i fferent  l aboratories ,  there  wi l l  a lso  be  some d i fferences  aris ing  from  
production  variabi l i ty,  so  g reat care  needs  to  be  exercized .  

Therefore  the  two methods  “bottom  up”  and  “top  down”  may be  used  i n  paral l e l  to  ach ieve  a  
re l i able  estimate  of the  uncertain ty budget.  But both  methods  depend  on  the  val i d i ty of the  
model  or the  data  used .  

L. 4 U ncertai nty of measu rement i n  the present document 

Reviewing  actual  round-robin  test resu l ts,  where  mach ines  are  tested  i n  d i fferen t laboratories ,  
wi l l  a l l ow an  estimate  of the  re lati ve  expanded  uncertain ties  to  be  made.  Th is  data  i l l ustrates  
the  best ach ievable  resu l t i n  us ing  th is  standard  i n  se lected  l aboratories.  

M easu red  property 

Rel ati ve  expan d ed  
u n certai n ty of m easu red  

val u e  

(k =  2 )  

Wash ing  performance  

val ues  can  be  reported  i n  
a  Techn ica l  report  after 
actual  tests  i nvol ving  
d i fferent  l aboratories  

Energy consumption  

Water consumption  

F i nal  moisture  

Prog ramme time 

Wool  shri nkage  

 

The values  i n  the  Techn ical  Report define  the  level  of uncertain ty of the  measurement when  
the  same mach ine  is  tested  i n  a  number of l aboratories  wh ich  fol l ow th is  standard .  They are  



I EC PAS  631 25:201 7  © I EC  201 7  – 89  –  

on l y va l id  for those  type  of mach ines  assessed  i n  the  Techn ical  Report;  other mach ine  types  
may behave  d i fferen tl y,  a lso  affecting  these  uncertain ty values.  

I t  i s  cri tica l  that l aboratories  meet the  requ irements  of the  re levant s tandard  whenever resu l ts  
are  reported .  Add i tional  detai l s  may need  to  be  reported  during  round  robin  tests.  
Laboratories  are  encouraged  to  check thei r a l i gnment wi th  other l aboratories  through  
participation  i n  i n ter- l aboratory testi ng  whenever poss ib le.  

L. 5 Reporti ng  un certai nty 

I n  summary,  the  uncertain ty of measured  resu l ts  has  two sources:  

1 )  The  statistical  uncerta in ty of what i s  measured  as  expressed  in  the  sample  standard  
deviation  as  ca lcu lated  be low,  showing  the  accuracy of the  measurement i n  the  l aboratory 
having  done  the  measurement (noti ng  that th is  measurement a lso  includes  mach ine  
variabi l i ty) .  The  calcu lation  of s tandard  deviation  for a  number of parameters  i s  set  ou t i n  
Clause  9.  

2)  The  uncertain ty of the  measuring  method  i tsel f.  Th is  i s  expressed  as  expanded  
uncertain ty,  where  i t  i s  common  to  set the  borders  at a  95  %  confidence  in terval ,  wh ich  
g ives  the  m in imum  and  maximum  value  wi th in  wh ich  the  average  measured  resu l t 
undertaken  at any other l aboratory fol l owing  th is  standard  cou ld  be  expected  to  fa l l .  

Standard  deviation  of any parameter is  set  ou t as  fol l ows:  

( )
1 1

²n
i i

i

x x
s

n=

−
=

−
∑  

where:  

i
x  i s  the  i th  term  of parameter x  

i
x  i s  the  mean  of a l l  n  terms  of parameter x  

n  i s  the  number of measurements  of parameter x  

Reporti ng  of test resu l ts  needs  to  have  a l l  of th is  i n formation  to  a l l ow a  fu l l  j udgement of the  
measured  resu l t:  average  measured  value,  standard  deviation  (across  a l l  test ru n s)  and  
expanded  uncertain ty.  

As  an  example,  where  the  expanded  uncertain ty on  energy consumption  was  found  to  be  
1 0  % ,  the  data  shou ld  be  reported  i n  the  fol l owing  form :  

Average energy measured  1 , 44  kWh  

Standard  deviation  of measurement:  0 , 05  kWh  

Expanded  uncertain ty:  1 0  %  of 1 , 44  kWh  =  0, 1 4  kWh  

Reporti ng :  Energy consumption :    

Average  measured :  1 , 44  kWh  

Standard  deviation :  ±  0 , 05  kWh  

Expanded  uncertain ty:  ±  0 , 1 4  kWh  

I n terpretation :  Testi ng  the  same mach ine  i n  another laboratory fol l owing  th is  standard ,  the  
expected  average  value  (at  95  %  confidence)  shou ld  l ie  between  1 , 30  kWh  and  1 , 58  kWh.  
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An nex M  
(normative)  

 
Test report – Data  to be  reported  

M . 1  General  

This  annex presents  the  data  to  be  reported  for the  referen ce m ach i n e  and  the  test wash in g  
mach i n e .  

The  l ayou t of the  fo l l owing  Table  M . 1  to  Table  M . 6  is  recommended .  On l y the  tab les  and  
parameters  that are  re levan t for the  test seri es  need  be  included .  

Ti tl e :  “Test Report of TS  XXXX”  (state  ed i ti on  and  year used )  

M . 2  Data for test washi ng  machi ne  

Tabl e  M .1  – Data  for test wash i n g  m ach i n e  

Bran d :  M od el :  

Cou n try of m an u factu re  ( i f i n d i cated ):  

Prod u ct n u m ber cod e:  Seri al  n u m ber:  

Sou rce  of m ach i n e:  H eati n g  sou rce:  

Appl i an ce  d i m en si on  d ecl ared :  Appl i an ce d i m en si on  m easu red :  

Rated  capaci ty 

Dru m  vol u m e d ecl ared :  Dru m  vol u m e m easu red :  ( i f requ i red )  

Wash er axi s  (see  3. 1 . 6,  3 . 1 . 7  and  G . 3. 1 ) :  Wash er l oad i n g  (top/fron t) :  

Water con n ecti on s  (h ot,  col d ,  h ot an d  col d ) :  Rated  i n pu t power:  

Rated  vol tag e:  Test vol tag e:  

Rated  freq u en cy:  Test freq u en cy:  

Rated  cu rren t:    

Ad d i ti on al  i n form ati on :  

 

 

M . 3 Data,  parameters  and  resul ts  for the test seri es  

The fol l owing  data  (Table  M . 2. 1  and  Table  M . 2. 2)  shal l  be  reported  for a  test seri es  used  to  
determ ine  the  performance of a  test  wash i n g  m ach i n e .  The  same table  may be  used  for the  
referen ce  m ach i n e  and  the  test  wash in g  mach in e .  
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Table  M . 2. 1  – Data,  param eters  an d  resu l ts  

Laboratory      

Checked  /  approved  by      

Mach ine  i denti fi cation      

I n ternal  test  i d en ti fi er      

Reference  mach ine  test  series  
i denti fi er  

    

Programme and  options  selected      

Nom inal  requ i red  test  l oad  mass      

Reason  for extra  test  run  ( i f 
appl i cabl e)  

    

N u m ber of 
i tem s  

Sm al l  sh eets  M ed i u m  
sh eets  

Larg e  s h eets  Test soi l  stri ps  

            

 

Test ru n s            1  2  3  4  5  

A
v

e
ra

g
e

 

S
ta

n
d

a
rd

 

d
e

v
ia

ti
o

n
 

  s ym bol  u n i t  N oted  

(n )  

m easu red  
(m )  

cal cu l ated  

(Cal c)  

Accu -
racy 

1 0  kg  
an d  

bel ow 

Accu -
racy 

above  
1 0  kg  

              

Date  of test  run    yyyy.  

mm . d
d  

n  -                  

Mass  of cond i ti oned  
base  l oad  (wi thou t test  
s tri ps)b  

M g  m  1 0  1 00                

Mass  of base  l oad  
before  each  test  run  
(wi thou t test  s tri ps)  b  

Md ry  g  m  1 0  1 00                

Mass  of detergent used  
Mdet  g  m  0, 01  0, 1                

Col d  water 
consumption  du ri ng  
main  wash  a  

Vcm  l  m  0, 1  1                

Hot  water consumption  
du ri ng  main  wash  a  ( i f 
connected)  Vhm  l  m  0, 1  1                
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Test ru n s            1  2  3  4  5  

A
v

e
ra

g
e

 

S
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n
d

a
rd

 

d
e

v
ia

ti
o

n
 

  s ym bol  u n i t  N oted  

(n )  

m easu red  
(m )  

cal cu l ated  

(Cal c)  

Accu -
racy 

1 0  kg  
an d  

bel ow 

Accu -
racy 

above  
1 0  kg  

              

Water consumption  
duri ng  main  wash  (col d  
+  hot  i f connected )  a  Vm  l  calc  0, 1  1                

Total  col d  water 
consumption  Vct  l  m  0, 1  1                

Total  hot  water 
consumption  ( i f 
connected )  Vh t  l  m  0, 1  1                

Total  water 
consumption  (col d  +  
hot  i f connected )  Vtota l  l  calc  1  1                

Total  e l ectri cal  energy 
metered  d uri ng  the  test  Wet  kWh  m  0, 01  0, 1                

Total  col d  water energy 
correction  determ ined  
du ri ng  the  test  a  Wct  kWh  calc  0, 01  0, 01                

Total  energy wi thou t 
hot  water  

Wto ta l ,  
col d  kWh  calc  0, 01  0, 1                

Calcu l ated  total  hot  
water energy 
determ ined  d u ri ng  the  
test  a  Wh t  kWh  calc  0, 01  0, 1                

Total  s team  energy 
metered  d uri ng  the  test  Wst  kWh  m  0, 01  0, 1                

Total  gas  energy 
metered  d uri ng  the  test  Wg t  kWh  m  0, 01  0, 1                

Total  e l ectri c  energy 
consumed  by 
compressed  a i r 
operati on  Wca  kWh  m  0, 01  0, 1                

Total  energy 
(prog ramme energy)  Wtota l  kWh  calc  0, 01  0, 1                

Ambient  temperature  
(test  room)  ta  °C  m  0, 1  0, 1                

Laboratory suppl y 
water pressure  cold  pc  kPa  m  1 0  1 0                

Laboratory suppl y 
water pressure  hot  ( i f 
connected )  ph  kPa  m  1 0  1 0                

Laboratory suppl y 
water tota l  hardness  
cold    

mmol
/l  m  0, 01  0, 01                

Laboratory suppl y 
water tota l  hardness  
hot  ( i f connected )    

mmol
/l  m  0, 01  0, 01                
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Test ru n s            1  2  3  4  5  

A
v

e
ra

g
e

 

S
ta

n
d

a
rd

 

d
e

v
ia

ti
o

n
 

  s ym bol  u n i t  N oted  

(n )  

m easu red  
(m )  

cal cu l ated  

(Cal c)  

Accu -
racy 

1 0  kg  
an d  

bel ow 

Accu -
racy 

above  
1 0  kg  

              

Date  of water 
preparati on  col d  ( i f 
appropri ate)    

yyyy.
mm. d

d  n  -                  

Date  of water 
preparati on  hot  ( i f 
appropri ate)    

yyyy.
mm. d

d  n  -                  

Laboratory suppl y col d  
water i n l et  
temperatu rea  Tc  °C  m  0, 1  0, 1                

Laboratory suppl y hot  
water i n l et  temperature  
a  ( i f connected )  Th  °C  m  0, 1  0, 1                

Mai n  wash  du rati on  c  tMW  min  m  1  1                

Prog ramme time  tt  min  m  1  1                

Spin  speed  S rpm  m  1  1                

Mass  of base  l oad  after 
spin  extraction  Mr  g  m  1 0  1 00                

Remain ing  moistu re  
conten t  D %  calc  1  1                

Refl ectance  after wash :  
Sebum  x i    m  0, 01  0, 01                

Refl ectance  after wash :  
Carbon  bl ack/Oi l  x i    m  0, 01  0, 01                

Refl ectance  after wash :  
B lood  x i    m  0, 01  0, 01                

Refl ectance  after wash :  
Cocoa  x i    m  0, 01  0, 01                

Refl ectance  after wash :  
Red  Wine  x i    m  0, 01  0, 01                

Refl ectance  after wash :  
Sum  Ck    ca l c  0, 01  0, 01                

Wash ing  Effi ciency 
I ndex  IW    ca l c  0, 01  0, 01                

The  fi gu res  for reported  precis ion  speci fy the  round ing  and  reporti ng  of val ues.  As  an  example,  a  reported  
precis ion  of 0 , 001  means  that  the  resu l t  shal l  be  reported  rounded  to  3  d ecimal  p l aces.  

a  Temperatu re  and  water vol ume to  be  i n teg rated  for each  re l evant  operati on  to  g i ve  total  co l d  water correction  
and  calcu lated  tota l  hot  water energy.  

b  Mass  of cond i ti oned  base  l oad  (wi thout  test  s tri ps)  i s  recorded  before  the  fi rst  test  run  i n  a  test  series  –  
val ues  prior to  subsequent  test  runs  wou l d  be  after d rying  (bu t  not  necessari l y the  cond i ti oned  mass).  

c  Mai n  wash  du rati on  refer to  3 . 1 . 28.  
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Table  M . 2. 2  – Perform an ce resu l ts  of th e  test  wash i n g  mach in e  

Laboratory    

Checked  /  approved  by    

Mach ine  i den ti fi cation    

I n ternal  test  i d enti fi er    

Reference  mach ine  i n ternal  tes t  series  i den ti fi er    

Prog ramme and  Options  selected :    

Nom inal  requ i red  test  l oad  mass    

Reason  for extra  test  run  ( i f appl i cabl e)    

    

  Symbol  
(refer to  3 . 2)  

Un i t  Reported  
precis ion  

a  

Average  Standard  
deviation  

Average  Wash ing  Effi ciency I n dex IW  -  0, 001      

Average  remain i ng  moisture  con tent  D %  1      

Maximum  remain ing  moisture  Dmax  %  1      

Average  val ue  for the  maximum  spin  speed  S rpm  1      

Lowest  val ue  for the  maximum  spin  speed  Smax  rpm  1      

Average  tota l  water consumption  (col d  +  hot  i f connected)  Vtota l  l  1      

Average  tota l  energy consumption  Wtota l  kWh  0, 01      

Average  Programme time tt  min  1      

a  The  fi gures  for reported  preci s ion  speci fy the  round i ng  and  reporti ng  of val ues.  As  an  example,  a  reported  
precis ion  of 0 , 001  means  that  the  resu l t  shal l  be  reported  rounded  to  3  d ecimal  p l aces.  

 

M . 4 M ateri al s  used  for the  test seri es  

The fol l owing  data  (Table  M .3)  i s  recommended  for i ncl usion  i n  the  test  report.  
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Table  M . 3  – M ateri al s  

Bas e l oad  Suppl i er Batch  Number of i tems  used  
i n  th i s  bas e l oad  

Smal l  sheets        

Med ium  Sheets        

Large  sheets        

Con d i ti on i n g  m eth od .    

Deterg en t  Suppl i er Batch  Date  of 
del i very 

Storage  
cond i ti on  

Target  mass  i n  g  
for th i s  test l oad  
(n om i n al  test 
l oad  m ass )  

Base  detergent A*            

Perborate            

TAED            

Stai n  test stri ps  an d  ad d i ti on al  soi l ed  
i tem s.  

Suppl i er Batch  Date  of 
del i very 

Storage  
cond i ti on  

I den ti fi cati on  of 
test  s tri ps  used  
for th i s  test l oad  

S tain  test  s tri ps            

            

Water h ard n es s  preparati on  Natu ral  EN  60734  
Type  A 

EN  60734  
Type  B  

EN  60734  
Type  C1  

EN  60734  
Type  C2  

Other 
(speci fy)  

              

 

M . 5 Standard  Equi pment used  for th e test seri es  

The fol l owing  data  (Table  M .4)  i s  recommended  for i ncl usion  i n  the  test  report.  
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Table  M . 4 – Equ i pm en t 

  Bran d  M od el  Accu racy 
Laboratory 

Reg i s trati on  
N o  

Cal i brated  
u n ti l  

Referen ce wash i n g  
m ach i n e  

          

Spectral  ph otom eter 

parameter:  

opti cal  geometry:  

wavel ength  
resol u tion :  

spectral  range:  

l i gh t  sou rce:  

  

UV-fi l ter 

g l oss/specu lar:  

apertu re:  

measuring  t ime:  

ca l i bration :  

    

Vari abl e  vol tag e  
reg u l ator (test-
s ys tem )  

          

En erg y m eter           

Steam  en erg y 
m easu rem en t 
eq u i pm en t  

          

Gas  en erg y 
m easu rem en t 
eq u i pm en t  

          

Tem peratu re  record er           

Water m eter           

Scal e  ( l oad s)            

Scal e  (d eterg en t)            

pH -m eter           

M oi stu re  m eter           

Con d i ti on i n g  room  /  
ch am ber d etai l s  

          

Dryer u s ed  for d ryi n g  
between  test ru n s  

          

Dryer u s ed  for bon e-
d ry (wh ere  appl i cabl e)  

          

I ron  (wh ere 
appl i cabl e)  
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An nex N  
(informative)  

 
Sources  of material s  and  su ppl ies  

N . 1  General  

NOTE  The  i n formation  g i ven  i s  for the  conven ience  of users  of th i s  PAS  and  does  not  consti tu te  an  endorsement 
by CENELEC of these  products.  

N . 2  Suppl i ers  for Referen ce M achi n e  

Suppl iers  for reference mach ines,  reference programmes:  

E lectrolux Laundry Systems Sweden  AB   
SE-341  80  Lj ungby  
Phone  +46  372  661 00   
Fax +46  372  1 3390   
E-mai l  e ls. i n fo@electrolux.com   
Websi te  www.electrolux.com/professional  

N . 3  Suppl i ers  for Test M ateri al s  

Swissatest Testmateria len  AG   
Mövenstrasse   
CH-901 5  St.Gal len   
Swi tzerland   
Phone  +41  71 31 1  8055   
Fax +41  71 31 1  8057   
E-mai l  i n fo@swissatest. ch   
Websi te  h ttp: //www.swissatest. ch  

WFK – Testgewebe  GmbH   
Christenfeld   
D-41 379  Brüggen   
Germany  
Phone  +49  21 57  871 977   
Fax +49  21 57  90667   
E-mai l  i n fo@testgewebe.de   
Web S i te  h ttp : //www. testgewebe. de  

 

mailto:els.info@electrolux.com
http://www.electrolux.com/professional
mailto:info@swissatest.ch
http://www.swissatest.ch/
mailto:info@testgewebe.de
http://www.testgewebe.de/
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