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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
HOME LAUNDRY APPLIANCES – 

UNCERTAINTY REPORTING  OF MEASUREMENTS  
 

FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ ization  for standard izati on  compris i ng  
a l l  n ational  e l ectrotechn ical  commi ttees  ( I EC National  Comm i ttees).  The  object  of I EC i s  to  promote  
i n ternati ona l  co-operation  on  a l l  questions  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  S tandards,  Techn ical  Speci fi cations,  
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 Nati onal  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 cipate  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 ization  ( 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 ag reements  of I EC on  techn ical  matters  express,  as  nearl y  as  possib le,  an  i n ternati onal  
consensus  of opi n ion  on  the  rel evant  sub jects  s i nce  each  techn ical  commi ttee  has  representati on  from  a l 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 National  
Commi ttees  i n  that  sense.  Whi l e  a l l  reasonable  efforts  are  made  to  ensure  that  the  techn ical  content  of I EC  
Publ i cations  i s  accu rate,  I EC  cannot  be  hel d  responsi b le  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  Comm i ttees  undertake  to  app ly I EC Pub l i cations  
transparentl y to  the  maximum  extent  poss ible  i n  the i r national  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC Pub l 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  provi de  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 b le  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  comm i ttees  and  I EC  Nati onal  Commi ttees  for any personal  i n j u ry,  property  d amage  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 re l i ance  upon ,  th i s  I EC Publ i cati on  or any other I EC  
Publ i cations.   

8)  Atten tion  i s  d rawn  to  the  Normative  references  ci ted  i n  th i s  publ 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  responsib l e  for i denti fyi ng  any or a l l  such  patent  ri gh ts.  

The  main  task of I EC  techn ica l  committees  is  to  prepare  I n ternational  Standards.  However,  a  
techn ical  committee  may propose  the  publ ication  of a  techn ica l  report  when  i t  has  col l ected  
data  of a  d i fferent ki nd  from  that wh ich  i s  normal l y publ ished  as  an  I n ternati onal  Standard ,  for 
example  "state  of the  art" .  

I EC 6261 7,  wh ich  i s  a  Techn ical  Report,  has  been  prepared  by subcommittee  59D:  
Performance of household  and  s im i l ar e lectrica l  l aundry appl i ances ,  of I EC  techn ical  
committee  59:  Performance of household  and  s im i l ar e lectrical  appl iances.   

Th is  second  ed i ti on  cancels  and  replaces  the  fi rst ed i tion  publ ished  i n  201 0 .  Th is  ed i tion  
consti tu tes  a  techn ical  revis ion .   

Th is  ed i ti on  i ncludes  the  fol l owing  s ign i fican t techn ical  changes  wi th  respect to  the  previous  
ed i tion :  

•  a l ternative  expression  of expanded  uncertain ties  i n  absolu te  values ;  

•  expanded  uncertain ty for hori zon tal  d rum  wash ing  mach ines  accord ing  to  I EC  60456: 201 0;    
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•  expanded  uncertain ties  for washer-dryer accord ing  to  I EC 6251 2: 201 2   

•  cl ari fications  of the  examples  of expanded  uncertain ty calcu lation .  

The  text of th is  techn ica l  report i s  based  on  the  fol lowing  documents:  

Enqu i ry d raft  Report  on  voti ng  

59D/430/DTR 59D/432/RVC 

 

Fu l l  i n formation  on  the  voti ng  for the  approval  of th is  techn ica l  report can  be  found  in  the  
report on  voti ng  ind icated  i n  the  above  table.  

Th is  publ ication  has  been  drafted  i n  accordance wi th  the  I SO/IEC  D irecti ves,  Part 2 .  

Words  in  bold  i n  the  text are  speci fical l y defi ned  i n  Clause  3 .  

The  committee  has  decided  that the  con ten ts  of th is  publ ication  wi l l  remain  unchanged  un ti l  
the  stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp: //webstore. iec.ch"  i n  the  data  
re lated  to  the  speci fic  publ ication .  At  th is  date,  the  publ ication  wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or 

•  amended .  

A b i l i ngual  vers ion  of th is  publ ication  may be  i ssued  at  a  l ater date.  
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INTRODUCTION  

To encourage  the  efficien t  use  of energy and  other resources,  National  governments  and  
reg ional  au thori ti es  have  issued  regu lations,  wh ich  mandate  the  provis ion  of i n formation  to  
consumers  regard ing  the  energy and  water consumption  of household  appl i ances  and  
associated  performance  characteristics.  Th is  i n formation  i s  usual l y conveyed  by l abels  
attached  to  appl i ances  at  the  poin t  of sa le  and  a lso  by brochures  provided  by manufacturers .  

Methods  for measuring  declared  values  for energy and  water consumption  and  performance  
characteristics  shou ld  be  of su fficien t accuracy to  provide  confidence to  governments,  
consumers  and  manufacturers .  The  accuracy of a  test  method  is  expressed  i n  terms  of b ias  
and  precis ion .  Precis ion ,  when  evaluati ng  test methods,  i s  expressed  i n  terms  of two 
measurement concepts:  repeatabi l i ty and  reproducib i l i ty.  Therefore,  s tandard  procedures  
shou ld  be  used  for determ in ing  the  repeatabi l i ty and  the  reproducib i l i ty of test methods  
developed  by techn ical  committee  59  and  i ts  subcommittees.  The  repeatabi l i ty of a  test 
method  shou ld  be  sufficien tl y accurate  for comparative  testi ng .  The  reproducibi l i ty of a  test 
method  shou ld  be  sufficien tl y accurate  for the  determ ination  of va lues  wh ich  are  declared  and  
for checking  these  declared  values.  

Uncertain ty reporti ng  i s  essen tia l  to  ensure  measured  data  are  i n terpreted  i n  a  correct way.  
Especia l l y when  data  of measurements  are  compared  between  laboratories  or when  
normative  requ i rements  are  set up,  i t  i s  necessary to  know the  uncertain ty wi th  wh ich  data  
can  be  measured .  
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HOME LAUNDRY APPLIANCES – 
UNCERTAINTY REPORTING  OF MEASUREMENTS  

 
 
 

1  Scope 

This  Techn ical  Report  (TR)  appl i es  to  uncerta in ty reporting  of measurements  of home l aundry 
e lectrica l  appl i ances.  

I t  a l lows  to  estimate  the  uncertain ty of a  measured  resu l t and  to  pred ict the  range  of va lues  
that  may be  measured  when  the  same appl iance  i s  measured  i n  another l aboratory fol lowing  
the  same measurement method .   

NOTE  The  provis ions  i n  th i s  TR can  a l so  be  used  to  eval uate  other ki nds  of products.  

2  Normative references  

The fo l l owing  documents,  i n  whole  or i n  part,  are  normativel y referenced  i n  th is  document and  
are  i nd 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 i es .  

I EC TR 61 923: 1 997,  Household electrical appliances – Method of measuring performance – 
Assessment of repeatability and reproducibility 

I SO/IEC  Gu ide  98-3:2008,  Uncertainty of measurement – Part 3:  Guide to the  expression of 
uncertainty in  measurement (GUM:1995)  

3 Terms and  defin i tions  

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

3.1   
repeatabi l i ty cond itions  
cond i ti ons  where  independent test resu l ts  are  obtained  wi th  the  same method  on  i dentica l  test  
i tems  in  the  same  laboratory by the  same operator u sing  the  same equ ipment wi th in  short  
i n tervals  of time  

[SOURCE:  I EC TR 61 923: 1 997,  3. 6]  

3.2   
repeatabi l i ty standard  deviation  
standard  deviation  of test  resu l ts  obta ined  under repeatabi l i ty cond itions   

[SOURCE:  I EC TR 61 923: 1 997,  3. 7]  

3.3   
reproducibi l i ty conditions  
cond i ti ons  where  test resu l ts  are  obtained  wi th  the  same method  on  i dentical  test  i tems  in  
d i fferent  l aboratories  wi th  d i fferen t operators  us ing  d i fferen t equ ipment  

[SOURCE:  I EC TR 61 923: 1 997,  3. 9]  
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3.4  
reproducibi l i ty standard  deviation  
standard  deviation  of test  resu l ts  obta ined  under reproducibi l i ty condi tions   

[SOURCE:  I EC TR 61 923: 1 997,  3. 1 0]  

3.5   
statistical  uncertainty 
repeatabi l i ty standard  deviation  obtained  i n  one  l aboratory under repeatabi l i ty cond i tions  

3.6   
expanded  uncertainty 
confidence  i n terval ,  wh ich  a l lows  to  calcu late  the  m in imum  and  maximum  va lue  where  the  
average  measured  resu l t  may be  found  when  the  measurement i s  re-done  at any other 
laboratory fol lowing  reproducibi l i ty cond itions  

4 The approach  to  uncertainty measurement 

4.1  The importance  of the  uncertainty 

When  a  measurement has  been  performed  g iving  a  figure  as  a  resu l t  for some quanti ty ( i . e .  
the  measurand) ,  how sure  is  th is  fi gure?  I n  other words:  

•  i f the  measurement i s  repeated ,  wi l l  the  same figure  be  ach ieved  as  the  resu l t?  

•  i f another group or another l aboratory performs the  measurement,  how close  wi l l  the  
resu l ts  expected  to  be?  

By means  of an  uncertain ty amount an  uncertain ty i n terval  y  ±  U may be  calcu lated ,  where  y  
i s  the  measurement resu l t and  U the  expanded  uncertainty  that i s  determ ined  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  uncerta in 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 the  confidence i n terval  i s  des ired ,  i . e .  the  smal l er the  va lue  
of the  uncertain ty U i s  pursued ,  the  more  carefu l  the  measurement method ,  the  measuring  
equ ipment,  the  tra in ing  of the  operators  and  the  number of repeti ti ons  of the  same experiment 
have  to  be.  

4.2  Ways  to  access  uncertainty 

There  are  in  pri nciple  two ways  to  estimate  uncerta in ty:  a  bottom  up  method  and  a  top  down  
method .  The  two  methods  shou ld  often  be  used  in  paral l e l  to  ach ieve  a  rel i able  uncertain ty 
amoun t.  

a)  The  bottom  up  method  (refer to  I SO/IEC  Gu ide  98-3: 2008,  C lause  2)  

I n  th is  method  the  test resu l t  y  i s  expressed  as  a  function  of i nput quanti ties.  Th is  function  
is  often  the  formu la  used  for the  ca lcu lation  of the  resu l t.  

I n  the  case  of home l aundry appl i ances,  y  may be  one  of the  fi nal  test resu l ts  l ike  water 
consumption ,  energy consumption ,  wash ing  performance,  spin  speed ,  spin  d rying  
performance,  program  duration  or ri nsing  efficiency.  The  i npu t quanti ti es  may be  
temperature,  masses,  times,  power etc.  

The  magn i tude  of a l l  the  uncertain ty con tributions  of each  i npu t quanti ty i s  estimated .   

By combin ing  the  uncerta in ties  of the  i npu t quan ti ti es  accord ing  to  the  l aw of propagation  
of uncerta in ty (see  I SO/IEC  Gu ide  98-3: 2008,  C lause  2)  the  uncertain ty of the  resu l t  y can  
be  calcu lated .   

Wi th  th is  calcu lation  i t  can  be  seen  how a  speci fic uncertain ty contribu tion  from  an  i nput 
quanti ty does  i n fl uence the  combined  uncerta in ty of the  fi nal  resu l t and  therefore  how a  
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reduction  i n  an  uncertain ty con tribu tion  from  an  inpu t quan ti ty wi l l  i n fluence the  combined  
uncerta in ty of the  fi nal  resu l t.   

Uncertain ties  may usual l y be  reduced  at some cost by making  more  measurements,  us ing  
other methods  or other equ ipment.  Th is  means  that  d i fferen t approaches  can  be  fo l lowed  
to  reduce  the  uncertain ty of the  fi nal  resu l t  i n  the  most cost effecti ve  way.  

b)  The  top  down  method  (see  I EC  TR 61 923)  

I n  th is  method  the  reproducibi l i ty standard  deviation  i s  estimated  from  testi ng  of the 
same mach ine  (or the  same model )  in  d i fferent  l aboratories  us ing  the  same  measurement 
method .  Th is  testing  i s  i n  general  named  ‘ 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 
uncerta in ty of the  measuring  method  as  i t  may be  in fl uenced  by remain ing  d i fferences  i n  
the  ambient,  the  people  and  whatever e lse  may be  d i fferent  between  d i fferent 
measurements  i n  d i fferen t l aboratories .  I n  pri ncip le  i t  i s  on l y val i d  for the  mach ine  
i nvestigated  i n  each  ring  test,  bu t  resu l ts  may be  a lso  true  for s im i l ar type  of mach ines.  

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 ab le  uncerta in ty quan ti fication .  Bu t both  methods  depend  on  the  val id i ty of the  model  (for 
the  bottom  up  method )  or the  data  (for the  top  down  method)  used .  

5 Expanded  uncertainty calculation  

The uncertain ty of a  measured  resu l t  has  two  sources:  

•  the  statistical  uncertainty  of what i s  measured ,  as  expressed  i n  the  repeatabi l i ty 
standard  deviation ,  showing  the  accuracy of the  measurement i n  the  laboratory having  
done  the  measurement;   

•  the  uncertain ty of the  measuring  method  i tse l f.  Th is  i s  expressed  as  expanded  
uncertainty  where  i t  i s  common  to  set  the  borders  at  a  95  %  confidence i n terval ,  wh ich  
g ive  the  m in imum  and  maximum  value  where  the  average  measured  resu l t  may be  found  
when  the  measurement i s  re-done  at any other l aboratory.   

To  be  mean ingfu l ,  the  uncertain ty s tatement shal l  have  an  associated  confidence level ,  i . e.  i t  
i s  necessary to  state  the  probabi l i ty that the  true  value  l i es  wi th in  the  range  g iven .  The  
reasons  for choosing  a  95  %  confidence  level  i n  th is  document are  as  fol l ows:  

•  i t  i s  establ ished  practice  throughou t much  of Europe,  North  America  and  Asia;  

•  the  I SO/IEC Gu ide  98-3  (GUM)  assumes that the  combined  uncerta in ty has  a  d is tribu tion  
that  i s  a  close  approximation  to  a  normal  d istribu tion .  A 95  %  confidence  level  
approximates  to  a  range  of 2  s tandard  deviations.  I t  i s  a  wide l y he ld  view that,  for most  
measurement systems,  the  approximation  to  a  normal  d istribution  for the  d istribution  of the  
combined  uncertain ty i s  re l iable  up  to  2  s tandard  deviations,  bu t beyond  that the  
approximation  is  l ess  re l iable.  

I f a  normal  d is tribution  may be  assumed  the  95  %  confidence i n terval  i s  g iven  by mu l ti p l ying  
the  reproducibi l i ty standard  deviation  by a  factor of 2 .  

6 Absolute  and  relative  reproducibi l i ty standard  deviation  

Whatever methodology i s  used  to  calcu late  the  reproducibi l i ty standard  deviation  i t  i s  then  
the  responsibi l i ty of experts  wi th in  the  re levant s tandard isation  committee  to  conclude  wh ich  
reproducibi l i ty standard  deviation  i s  the  most real is tic  expression  of the  uncertain ty for a  
certa in  product g roup.   

D i fferen t values  may be  communicated  for d i fferent product g roups  wi th in  the  same product 
category,  i f necessary and  j usti fi ed .  The  decis ions  and  the  rational e  have  to  be  reported .  
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The  reproducibi l i ty standard  deviation  can  be  a  value  of absolu te  or re lative  nature.  

Depend ing  on  the  nature  of the  error e i ther one  or the  other shal l  be  preferred :  

•  absolu te  values  of the  reproducibi l i ty standard  deviation  shal l  be  preferred  when  the  
measurement error i s  not  l ikel y to  be  i n fluenced  by the  absolu te  val ue  of the  measurand .   

•  re lati ve  values  are  preferred  when  the  error wi l l  g row or d im in ish  wi th  the  absolu te  
magn i tude  of the  measurand .   

I t  i s  the  responsibi l i ty of the  re levan t standard isation  committee  to  conclude  i n  wh ich  way the  
reproducibi l i ty standard  deviation  shal l  be  expressed .  I f expressed  i n  absolu te  va lues,  the  
reproducibi l i ty standard  deviation  sha l l  be  g iven  wi th  the  term  ‘ (abs) ’ ,  otherwise  i n  ‘% ’ .  

7 Reporting  uncertainty 

When  reporting  test resu l ts  a l l  i n formation  shou ld  be  g iven  to  a l l ow a  fu l l  j udgement of the  
measurement:  average  measured  va lue,  repeatabi l i ty standard  deviation  and  expanded  
uncertainty.  

Example  for a  repeatabi l i ty s tandard  deviation  of 0 , 03  kWh  and  re lative  expanded  uncertain ty 
of 1 0  %:  

•  measurement of the  energy consumption  

Average measured :  1 , 44  kWh  

Repeatabi l i ty standard  deviation  of measurement:   0 , 03  kWh  

Expanded  uncertainty:  1 0%  (of 1 , 44  kWh  =  )  0 , 1 4  kWh  

•  reporting  of the  resu l t   

Average  measured :   1 , 44  kWh  

Repeatabi l i ty standard  deviation :  ±0, 03  kWh  

Expanded  uncertainty:  ±0, 1 4  kWh  

•  mean ing :  testing  the  same mach ine  in  another l aboratory fol lowing  reproducibi l i ty 
cond i tions ,  the  expected  average  va lue  (at 95  %  confidence)  i s  between  1 , 30  kWh  and  
1 , 58  kWh.  

Example  for a  repeatabi l i ty s tandard  d eviation  of 0 , 03  kWh  and  absolu te  expanded  
uncertain ty of 0 , 1 0  kWh  (abs) :  

•  measurement of the  energy consumption  

Average  measured :  1 , 44  kWh  

Repeatabi l i ty standard  deviation  of measurement:   0 , 03  kWh  

Expanded  uncertainty:  0 , 1 0  kWh  (abs)  0, 1 0  kWh  

•  reporting  of the  resu l t   

Average  measured :   1 , 44  kWh  

Repeatabi l i ty standard  deviation :  ±0, 03  kWh  

Expanded  uncertainty:   ±0, 1 0  kWh  

•  mean ing :  testing  the  same mach ine  in  another l aboratory fol lowing  reproducibi l i ty 
cond i tions ,  the  expected  average  va lue  (at 95  %  confidence)  i s  between  1 , 34  kWh  and  
1 , 54  kWh.  
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8 Expanded  uncertainty values  

8. 1  General  

Expanded  uncertainty  va lues  reported  i n  8 . 2  to  8 . 5  defi ne  the  l evel  of expanded  
uncertainty  as  estimated  from  the  resu l ts  of performed  round  robin  tests.  They are  on l y val i d  
for the  assessed  mach ine  types.  Other mach ine  types  may behave d i fferentl y,  a lso  affecting  
the  uncertain ty values.  

Laboratories  shal l  ensure  that they meet the  requ i rements  of the  re levant measurement 
method  and  the  reproducibi l i ty cond itions  of testi ng  and  shou ld  check thei r a l ignment wi th  

other l aboratories  participating  i n  i n ter- laboratory testing .  

The  uncertain ty figures  are  establ ished  on  the  bas is  of the  evaluation  of round  robin  tests .  
Uncertain ty figures  of d i fferent parameters  may be  based  on  d i fferen t round  robin  tests  and  
wi l l  be  updated  whenever necessary.  The  respective  sources  are  referred  to  wi th  the  data.  

8.2  Expanded  uncertainty of measurement  in  IEC  60456: 2003  (4
th
 ed i tion)  

I n  2004-2005,  a  round  robin  test was  performed  wi th  25  laboratories  participating  from  a l l  over 
Europe.  One  of the  objecti ves  was  to  check the  robustness  and  precision  of I EC  60456:2003  
(4

th
 ed i ti on).  Four wash ing  mach ines,  2  horizon tal  d rum  wash ing  mach ines  and  2  reference 

mach ines,  were  tested  i n  a  tota l  of e leven  d i fferen t wash ing  cycles.  Household  wash ing  
mach ines  under test  were  cal i brated  to  be  as  i den tical  to  each  other as  possible  and  del i vered  
to  a l l  participati ng  laboratories .   

Resu l ts  were  anal ysed  by SC59D  and  expanded  uncertain ties ,  rounded  to  in teger,  were  

calcu lated ,  as  shown  in  Table  1 .  

Table  1  – Expanded  uncertainty of measured  values  of  
IEC  60456: 2003 (4

th
 ed i tion)  for horizontal  d rum  wash ing  machine  

Measured  parameter Relative  expanded  uncertain ty of measured  value  

(k=2)  

Wash  performance  rati o  q  4  %  

Total  energy W
tota l  

 ( i n  kWh)  1 0  %  

Total  water V
to ta l  

 ( i n  L)  5  %  

Remain ing  moisture  RM  ( i n  %)  5  %  

Prog ramme time  ( i n  m in )  6  %  

 

8.3  Expanded  uncertainty of measurement in  IEC  60456: 201 0  (5th  ed i tion)   

I n  2008,  a  round  robin  test was  performed  wi th  31  l aboratories  participati ng  from  a l l  over the  
world .  One  of the  objectives  was  to  check the  robustness  and  precis ion  of I EC  60456: 201 0  
(5 th  ed i ti on).  S ix  types  of wash ing  mach ines ,  2  hori zon ta l -axis,  2  vertica l -axis  (ag i tator type) ,  
2  vertical -axis  ( impel ler type)  mach ines,  p lus  reference  mach ines  were  tested  i n  four d i fferen t  
wash ing  cycles.  Household  wash ing  mach ines  under test  were  ca l i brated  to  be  as  identical  to  
each  other as  poss ib le  and  del i vered  to  a l l  participating  l aboratories.   

Resu l ts  were  anal ysed  by SC59D and  expanded  uncertain ties ,  rounded  to  in teger,  were  
calcu lated  for horizon tal -axis  wash ing  mach ines  on l y,  as  shown  in  Table  2 .  
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Table  2  – Expanded  uncertainty of measured  values  of IEC  60456: 201 0  (5th  ed i tion)    
for horizontal  axis  washing  machines   

Measured  parameter Expanded  uncertain ty of measured  value  

(k=2)  

Wash  performance  rati o  q  0, 04  (abs)  

Total  energy W
tota l  

 ( i n  kWh)  9  %  

Total  water V
to ta l  

 ( i n  l )  4  %  

Remain ing  moisture  RM  ( i n  %)  5  (abs)  

Prog ramme time  ( i n  m in )  5  (abs)  

Rins ing  performance  0 , 70  (abs)  

 

8.4  Expanded  uncertainty of measurement in  IEC  61 1 21 : 2002  (3
rd
 ed i tion)  

I n  2006,  a  round-robin  test was  organ ised  i n  Europe i nclud ing  1 9  l aboratories.  Three  
condensation  d ryers,  checked  before  to  behave equal ,  were  sen t around  and  were  measured  
i n  regu lar cupboard  d ry and  i ron  d ry programme accord ing  to  I EC  61 1 21 : 2002  (3

rd
 ed i tion).  

Analys is  of the  data  shows  no  i n fl uence of the  i nd ividual  d ryer,  therefore  the  1 9  l aboratories  
cou ld  be  considered  a  set of l aboratories  fu l fi l l i ng  the  requ irements  of I EC  TR 61 923: 1 997,  
5. 2.  

Resu l ts  were  anal ysed  by SC59D,  and  expanded  uncertainties ,  rounded  to  i n teger,  were  
calcu lated  as  shown  i n  Table  3 .  

Table  3  – Expanded  uncertainty of measured  values  of  
IEC  61 1 21 : 2002  (3

rd
 ed i tion)  for condenser tumble  dryers  

Measured  parameter Relative  expanded  uncertain ty of measured  value  

(k=2)  

Corrected  energy consumption  E  ( i n  kWh)  4  %  

Corrected  prog ramme time  t  ( i n  m in )  8  %  

Condensation  effi ciency C  ( i n  %)  1 0  %  

 

8.5  Expanded  uncertainty of measurement in  IEC  6251 2: 201 2  (1 st  ed i tion)  

A round-robin  test was  organ ised  i n  201 3-201 4  i n  Asian  countries  i nclud ing  9  l aboratories.  
Three  washer-dryers,  two  wi th  horizon tal  axis  and  one  wi th  vertical  axis  wi thout  heater,  were  
tested  i n  two  programs  accord ing  to  I EC 6251 2: 201 2(1 st  ed i tion)   

Resu l ts  were  anal ysed  by SC59D and  expanded  uncertainties  were  derived  as  shown  i n  

Tables  4  and  5.  
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Table  4 – Expanded  uncertainty of measured  values  of  
IEC  6251 2: 201 2  (1 st  ed i tion)  for horizontal -axis  washer-dryer 

Measured  parameter Relative  expanded  uncertain ty of measured  value  

(k=2)  

Wash  performance  rati o  q  0 , 04  (abs)  

(Corrected )  energy consumption  ( i n  kWh):   
Wash ing  E

w
 i n  i n terrupted  operation  cycl es  

9  %  

(Corrected )  energy consumption  ( i n  kWh):   
Drying  E

d
 i n  i n terrupted  operati on  cycles  

1 0  %  

(Corrected )  energy consumption  ( i n  kWh):  Wash ing  
and  d rying  E

wD
 i n  conti nuous  operation  cycles  

1 0  %  

(Corrected )  water consumption  ( i n  L):   
Wash ing  L

w
 i n  i n terrupted  operation  cycl es  

4  %  

(Corrected )  water consumption  ( i n  L) :   
Drying  L

d
 i n  i n terrupted  operati on  cycles  

>20  L:  20  %  

≤20  L:  4  L  (abs)  

(Corrected )  water consumption  ( i n  L) :  Wash ing  and  
d rying  L

WD
 i n  conti nuous  operation  cycles  

>60  L:  1 0  %  

≤60  L:  6  L  (abs)  

(Corrected )  prog ram  duration  ( i n  m in ):   
Wash ing  t

w
 i n  i n terrupted  operation  cycl es  

5  m in  (abs)  

(Corrected  program  durati on  ( i n  m in ):  
Drying  t

d
 i n  i n terrupted  operati on  cycles  

1 5  %  

(Corrected )  prog ram  duration  ( i n  m in ):  Wash ing  and  
d rying  t

wd
 i n  conti nuous  operati on  cycles  

1 5  %  

F inal  moisture  conten t  µf ( i n  %)  5  %  (abs)  

Rins ing  performance  Not  appl i cable  
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Table  5  – Expanded  uncertainty of measured  values  of  
IEC  6251 2: 201 2  (1

s t

 ed i tion)  for vertical -axis  washer-dryer without heater 

Measured  parameter Relative  expanded  uncertain ty of measured  value  

(k=2)  

Wash  performance  rati o  q  0 , 06  (abs)  

(Corrected )  energy consumption  ( i n  kWh):   
Wash ing  E

w
 i n  i n terrupted  operation  cycl es  

0 , 06  (abs)  

(Corrected )  energy consumption  ( i n  kWh):   
Drying  E

d
 i n  i n terrupted  operati on  cycles  

1 0%  

(Corrected )  energy consumption  ( i n  kWh):  Wash ing  
and  d rying  E

wD
 i n  conti nuous  operation  cycles  

1 0%  

(Corrected )  water consumption  ( i n  L) :   
Wash ing  L

w
 i n  i n terrupted  operation  cycl es  

5%  

(Corrected )  water consumption  ( i n  L):   
Drying  L

d
 i n  i n terrupted  operati on  cycles  

>20  L:  20%  

≤20  L:  4  L  (abs)  

(Corrected )  water consumption  ( i n  L) :  Wash ing  and  
d rying  L

wD
 i n  con ti nuous  operation  cycles  

>60  L:  1 0%  

≤60  L:  6  L  (abs)  

(Corrected )  prog ram  duration  ( i n  m in ):   
Wash ing  t

w
 i n  i n terrupted  operation  cycl es  

5  m in  (abs)  

(Corrected  program  durati on  ( i n  m in ):  
Drying  t

d
 i n  i n terrupted  operati on  cycles  

1 5  %  

(Corrected )  prog ram  duration  ( i n  m in ):  Wash ing  and  
d rying  t

wd
 i n  conti nuous  operati on  cycles  

1 5  %  

F inal  moisture  conten t  µf ( i n  %)  7  %  (abs)  

Rins ing  performance  Not  appl i cable  
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