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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
HOUSEHOLD ELECTRIC COOKING  APPLIANCES –  

 
Part  2:  Hobs – Methods for measuring  performance 

 
FOREWORD 

1 )  The  I n ternati onal  E lectrotechn i cal  Commiss ion  ( I EC)  i s  a  worl dwide  organ i zat i on  for  s tandard i zati on  compri s i ng  
al l  n ati onal  e l ectrotechn i cal  commi ttees  ( I EC Nati onal  Commi ttees) .  The  object  o f  I EC  i s  to  promote  
i n ternati onal  co-operat i on  on  al l  quest i ons  concern i ng  s tandard i zat i on  i n  the  e l ectri cal  and  e l ectron i c  f i e l ds .  To  
th i s  end  and  i n  add i t i on  to  other act i vi t i es ,  I EC  publ i shes  I n ternati onal  Standards,  Techn i cal  Speci f i cati ons ,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cati ons  (PAS)  and  Gu ides  (hereafter referred  to  as  “ I EC  
Publ i cati on (s ) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  commi ttees;  any  I EC  Nati onal  Commi ttee  i n terested  
i n  the  subj ect  deal t  wi th  may part i ci pate  i n  th i s  preparatory  work.  I n ternati onal ,  governmental  and  non -
governmental  organ i zati ons  l i a i s i ng  wi th  the  I EC  al so  part i c i pate  i n  th i s  preparati on .  I EC  col l aborates  cl osel y  
wi th  the  I n ternati onal  Organ i zat i on  for Standard i zati on  ( I SO)  i n  accordance  wi th  cond i t i ons  determ ined  by  
ag reement  between  the  two  organ i zat i ons .  

2)  The  formal  deci s i ons  or  ag reements  of  I EC on  techn i cal  matters  express,  as  nearly  as  poss ible,  an  i n ternati onal  
consensus  of  opi n i on  on  the  rel evan t  subjects  s i nce  each  techn i cal  commi ttee  has  representat i on  from  al l  
i n terested  I EC  Nati onal  Commi ttees.   

3 )  I EC  Publ i cati ons  have  the  form  of  recommendati ons  for i n ternati onal  use  and  are  accepted  by  I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  al l  reasonable  efforts  are  made  to  ensu re  that  the  techn i cal  con ten t  of  I EC  
Publ i cati ons  i s  accu rate,  I EC  cannot  be  held  responsi ble  for the  way  i n  wh i ch  they  are  used  or  fo r  any  
m i s in terpretat i on  by  any  end  u ser.  

4)  I n  order to  promote  i n ternati onal  u n i form i ty,  I EC Nati onal  Commi ttees  u ndertake  to  apply  I EC  Publ i cati ons  
transparentl y  to  the  maximum  exten t  poss ible  i n  the i r  nati onal  and  reg i onal  publ i cat i ons.  Any  d i vergence  
between  any  I EC  Publ i cati on  and  the  correspond i ng  nat i onal  or reg i onal  publ i cat i on  shal l  be  c l earl y  i n d i cated  i n  
the  l atter.  

5)  I EC  i tsel f  does  not  provi de  any  attestat i on  of  con form i ty.  I ndependent  cert i f i cat i on  bod ies  provide  conform i ty  
assessment  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  of  con form i ty.  I EC i s  not  responsi ble  for  any  
servi ces  carri ed  ou t  by  i ndependent  cert i f i cati on  bod i es.  

6)  Al l  u sers  shou ld  ensu re  that  they  have  the  l atest  ed i t i 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,  servan ts  o r agen ts  i ncl ud i ng  i n d i vi dual  experts  and  
members  of  i ts  techn i cal  commi ttees  and  I EC  Nati onal  Commi ttees  for  any  personal  i n j u ry ,  property  damage  or  
other damage  of  any  natu re  whatsoever,  whether d i rect  o r  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 cati on ,  u se  of,  or  re l i ance  upon ,  th i s  I EC Publ i cat i on  or  any  other I EC  
Publ i cat i ons .   

8)  Atten ti on  i s  d rawn  to  the  Normati ve  references  c i ted  i n  th i s  publ i cati on .  Use  of  the  referenced  publ i cat i ons  i s  
i nd i spensable  for the  correct  appl i cati on  of  th i s  publ i cati on .  

9)  Atten ti on  i s  d rawn  to  the  poss ibi l i ty  that  some  of  the  e l ements  of  th i s  I EC  Publ i cat i on  may be  the  subject  o f  
paten t  ri g h ts .  I EC  shal l  not  be  held  respons ibl e  for  i den t i fy i ng  any  or  a l l  such  paten t  ri gh ts .  

This  consol idated  version  of  the  offi cial  IEC  Standard  and  i ts  amendment  has  been  
prepared  for user convenience.  

IEC 60350-2  ed i t ion  2. 1  contains  the second  ed i tion  (201 7-08)  [documents 59K/293/FDIS  
and  59K/294/RVD]  and  i ts  amendment  1  (2021 -05)  [documents 59K/329/FDIS and  
59K/332/RVD] .  

In  th is  Red l ine  version,  a  verti cal  l ine  in  the marg in  shows where  the  technical  content  
is  modi fied  by amendment  1 .  Add i t ions are in  g reen  text,  deletions are  in  strikethrough  
red  text.  A separate Final  version  wi th  al l  changes accepted  i s  avai l able in  th is  
publ ication .  
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I n ternati onal  Standard  I EC  60350-2  has  been  prepared  by  subcommi ttee  59K:  Performance  of  
household  and  s im i lar  e lectrical  cooking  appl i ances,  o f  I EC  techn ical  commi ttee  TC  59:  
Performance  of  household  and  s im i lar e lectrical  appl i ances.  

Th is  second  ed i t i on  consti tu tes  a techn ical  revis ion .  

Th is  ed i ti on  incl udes  the  fo l l owing  s i gn i f i can t  techn ical  changes  wi th  respect  to  the  previous  
ed i t ion :  

a)  terms  and  defin i t ions  revised  and  new defi n i t i ons  added  (see  3) ;  

b)  fo l l owing  the  new market  trend ,  requ i rements  re lated  to  so-cal l ed  f l exible  and  free  
i nducti on  zones  – i n  th is  documen t named  as  cooking  areas  – are  added;  

c)  speci f ication  for  s tandard ized  and  al ternative  cookware  i s  i n troduced  (see  5 . 6) ;  

d )  measurement  procedure  refl ecti ng  a  household - l i ke  cooking  process  for  measuring  the  
energy consumption  i s  i n troduced  (see  C lause  7  and  Annex A) ;  

e)  revis ion  of  measurement  procedure  for  determ in i ng  the  accuracy of  con tro l  (see  C lause  8) ;  

f)  new reproducible  measurement procedure  for  assess ing  the  heat  d istribu t ion  (see  
Clause  9) ;  

g )  add i t i onal  requ i rements  (accord ing  to  IEC 62301 :201 1 )  on  how to  measure  l ow-power 
modes.  

I n  th is  document,  terms  i n  bold  characters  are  defi ned  i n  C lause  3.  

Th is  standard  contains  attached  fi l es  i n  the  form  of  a  spreadsheet.  These  f i l es  are  i n tended  to  
be  used  as  a  complemen t and  do  not  form  an  i n tegral  part  of  the  s tandard .   

The  French  vers ion  o f  th i s  standard  has  not  been  voted  upon .  

Th is  documen t has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D i rectives ,  Part  2 .  

A l i s t  of  al l  parts  i n  the  I EC  60350  seri es,  publ ished  under the  general  t i t l e  Household electric 
cooking appliances,  can  be  found  on  the  I EC websi te.  

The  committee  has  decided  that  the  con ten ts  o f  the  base  publ icati on  and  i ts  amendment  wi l l  
remain  unchanged  un t i l  the  s tabi l i ty  date  i nd icated  on  the  I EC  web s i te  under 
"h ttp: //webstore. iec. ch"  i n  the  data re lated  to  the  speci fi c  publ ication .  At  th is  date,  the  
publ ication  wi l l  be   

•  recon fi rmed,  

•  wi thdrawn ,  

•  replaced  by  a revised  ed i ti on ,  or  

•  amended.  

 

IMPORTANT – The 'colour inside'  l ogo  on  the  cover  page of  th is  publ ication  ind icates 
that  i t  contains  colours  which  are  considered  to  be  usefu l  for  the  correct  
understand ing  of  i ts  contents.  Users  shou ld  therefore print  th is  document  using  a  
colour printer.  
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HOUSEHOLD ELECTRIC COOKING  APPLIANCES –  
 

Part  2:  Hobs – Methods for measuring  performance 
 
 
 

1  Scope 

Th is  part  o f  I EC  60350  defi nes  methods  for  measuring  the  performance  of  e l ectric  hobs  for  
household  use.  

Appl iances  covered  by  th is  document  can  be  bu i l t- i n  or  des i gned  to  be  placed  on  a  work 
surface.  The  hob  can  also  be  a part  o f  a  cooking  range.  

Th is  document  does  not  apply  to  portable  appl i ances  for  cooking ,  g ri l l i ng  and  s im i lar  functions  
(see  I EC 61 81 7) .  

Th is  document  defi nes  the  main  performance  characterist ics  of  hobs  wh ich  are  of  i n terest  to  
the  user and  speci fi es  methods  for  measuri ng  these  characterist ics.  

Th is  document does  not  speci fy  a c lass i f icati on  or  ranking  for performance.  

NOTE  1  Some  of  the  tests  wh i ch  are  speci f i ed  i n  th i s  document  are  not  cons idered  to  be  reproduci ble  s i nce  the  
resu l ts  can  vary  between  l aboratori es .  They  are  therefore  i n tended  for  comparati ve  testi ng  pu rposes  on l y.  

NOTE  2  Th i s  document  does  not  deal  wi th  safety  requ i rements  ( I EC  60335-2-6  and  I EC  60335-2-9) .  

NOTE  3  Th i s  document  i s  al so  appl i cabl e  for portable  appl i ances  wi th  s im i l ar  functi onal i ty  that  were  previ ous ly  
covered  by  the  wi thdrawn  I EC  61 81 7.  

2 Normative references 

The fo l l owing  documents  are  referred  to  i n  the  text  i n  such  a  way  that  some  or al l  o f  the i r  
con ten t  consti tu tes  requ i rements  o f  th is  document.  For  dated  references,  on ly  the  ed i t i on  
ci ted  appl i es.  For u ndated  references,  the  l atest  ed i t i on  of  the  referenced  document ( i ncl ud ing  
any  amendmen ts)  appl i es.  

IEC 62301 :201 1 ,  Household electrical appliances – Measurement of standby power 

I EC  60364-5-54,  Low-voltage electrical installations – Part 5-54: Selection and erection of 
electrical equipment – Earthing arrangements and protective conductors  

I SO 80000-1 :2009,  Quantities and units – Part 1: General 

3 Terms and  defin i tions  

For the  purposes  of  th is  document,  the  fo l l owing  terms  and  defi n i t i ons  apply.  

ISO and  I EC  main tain  terminolog ical  databases  for  use  i n  s tandard izati on  at  the  fo l l owing  
addresses:  

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

•  I SO On l ine  browsing  platform:  avai lable  at  h ttp: //www. iso .org /obp  
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3. 1   
cooking  range 
appl iance  having  a  hob  and  at  l east  one  oven  and  wh ich  may  i ncorporate  a  gri l l  

Note  1  to  en try:  Methods  for  measuri ng  performance  of  ovens  are  described  i n  I EC 60350-1 .  

3.2   
hob  
appl iance  or  part  o f  an  appl iance  wh ich  i ncorporates  one  or  more  cooking  zones  and/or  
cooking  areas i nclud ing  a control  u n i t  

Note  1  to  en try:  A  hob  i s  al so  known  as  a  cooktop.  

Note  2  to  en try:  The  control  u n i t  can  be  i ncl uded  i n  the  hob  i tse l f  or  i n teg rated  i n  a  cooking  range .  

3.3   
cooking  zone 
l im i tat ive  marking  on  the  surface  of  a  hob where  one  cookware  i s  p laced  and  heated  or  an  
attached  area to  the  surface  

EXAMPLE   

A cooking  zone  can  be:  

– a  sing le  zone  o r  a  mul tiple  zone  (see  3 . 4  and  3 . 5) ;  

– a  sol id  hotplate  (see  3 . 6) ;   

– a  tubu lar  hotplate  (see  3 . 7) ;  

– a  rad ian t  cooking  zone  (see  3 . 8) ;  

– an  i nduction  cooking  zone  (see  3 . 9 ) .  

Note  1  to  en try:  Cooking  zones  wh i ch  are  used  wi thou t  cookware  bu t  by  pos i t i on i ng  the  food  d i rect l y  on  the  
su rface  are  not  i ncl uded.  

Note  2  to  en try:  Sometimes  there  i s  a  decorati on  symbol ,  e . g .  a  cross,  to  mark the  centre  of  the  cooking  zone  
add i t i onal l y.  

3.4   
sing le zone 
cooking  zone  marked  for one  cookware  s ize  

3.5   
mu l t iple  zone 
cooking  zone  marked  for more  than  one  cookware  s ize  and  shape  wh ich  can  be  c i rcu lar,  
e l l i pt i cal  or  a  combinati on  

EXAMPLE  1  C i rcu lar mul tiple  zone  for  th ree  d i fferent  cookware  s i zes:  

 

[ I EC  6041 7-Pr1 7-001 ]  

EXAMPLE  2  Ci rcu lar and  e l l i pt i cal  mul tiple  zone :  

  

[ I EC  6041 7-5492:2002-1 0 ]  
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3.6   
sol id  hotplate  
cooking  zone  h aving  a  cl osed  su rface,  wh ich  i s  usual ly  constructed  from  cast  i ron ,  wi th  an  
i n tegrated  heati ng  e lement  

3.7   
tubu lar hotplate  
cooking  zone  h aving  a  su rface  wh ich  i s  formed  by  the  confi guration  of  a  tubu lar  heated  
heati ng  e lement  i n  a  substantial ly  f l at  p lane  

3.8   
rad iant  cooking  zone  
cooking  zone  on  wh ich  the  pan  i s  heated  by means  of  a  rad ian t  heati ng  e lemen t be low the  
g lass  ceram ic  wh ich  cou ld  have  a  heating  ri bbon ,  heating  spi ral  or  a  tungsten  wi re  wh ich  i s  
l ocated  i n  a  quartz  g lass  bu lb  or  combination  of  these  

3.9   
induction  cooking  zone 
cooking  zone  on  wh ich  the  pan  i s  heated  by  means  of  an  i nduction  e lemen t below the  g lass  
ceram ic  or  s im i lar  where  the  eddy  cu rrents  are  i nducted  i n  the  bottom  of  the  pan  by  a  
magnetic  f ie l d  

3.1 0   
cooking  area  wi thout  l imi tative markings  
area where  cookware  i s  p laced  and  heated  by  an  i nducted  magnetic  f i e l d  wi thou t  l im i tat ive  
markings  

EXAMPLE  See  Fi gu re  A. 1  

Note  1  to  en try:  Cooking  areas  wh i ch  are  used  wi thou t  cookware  bu t  by  pos i t i on i ng  the  food  d i rectl y  on  the  
su rface  are  not  i ncl uded.  

Note  2  to  en try:  Sometimes  there  are  one  or  more  decorat i on  symbols ,  e . g .  a  cross,  on  the  cooking  area  to  mark 
the  centre  pos i t i on  where  the  cookware  i s  p l aced .  

3.1 1   
cooking  area  wi th  l im i tative markings  
area where  cookware  i s  p laced  and  heated  by  an  i nducted  magnetic  f i e l d  where  the  area i s  
marked  to  show the  l im i ts  where  more  than  one  cookware  can  be  used  s imu l taneously  wh i l e  
the  cookware  pieces  can  be  used  and  con trol led  separate ly  from  each  other at  the  same t ime  

EXAMPLE  See  Fi gu re  A. 2  

Note  1  to  en try:  Cooking  areas  wh i ch  are  used  wi thou t  cookware  bu t  by  pos i t i on i ng  the  food  d i rectl y  on  the  
su rface  are  not  i ncl uded.  

Note  2  to  en try:  The  cooking  area  i s  al so  used  combi ned  for  one  cookware,  even  i f  there  i s  more  than  one  
con tro l .  

3.1 2   
control  
part  o f  the  hob  for  ad j usti ng  the  power  or temperatu re  respective ly  of  a  cooking  zone  or  a  
cooking  area  for  one  p iece  o f  cookware,  i ndependen t  from  techn ical  so lu tion  (e . g .  knobs,  
touch  con trols  etc. )  

Note  1  to  en try:  The  power i s  general l y  i n d i cated  as  numbers ,  bu t  al so  temperatu re  values  and  symbols  are  
poss ible.  

Note  2  to  en try:  Control s  i n tegrated  ou ts i de  of  the  hob  i n  a  separate  devi ce  or  as  part  of  a  bu i l t - i n -oven  are  al so  
i ncl uded.  
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3.1 3   
warming  zone  
area  u sed  for  keeping  food  warm  usual ly  not  used  for  cooking  

Note  1  to  en try:  Normal l y  one  power sett i n g  exi sts  – on  and  off.  

3.1 4   
maximum  power 
maximum  possible  power sett i ng  wh i le  on ly  one  cookware  i s  used  

Note  1  to  en try:  Boost  funct i on  i s  cons idered .  

3.1 5   
standardized  cookware  
cookware  that  i s  i n  accordance  wi th  the  speci fi cation  of  5 . 6 . 1  

3.1 6   
al ternative cookware 
commercial ly  avai lable  cookware  that  i s  i n  accordance  wi th  the  requ i rements  g iven  i n  5 . 6 . 2  

3. 1 7   
set  to  off  mode  
acti on  where  the  product  i s  swi tched  off  us i ng  appl i ance  controls  or  swi tches  that  are  
access ible  and  i n tended  for  operati on  by  the  user  during  normal  use  to  attain  the  l owest  
power consumption  that  may pers ist  for  an  i ndefi n i te  t ime  wh i le  connected  to  a  main  power 
source  and  used  i n  accordance  wi th  the  manu facturer’s  i nstructi ons  

Note  1  to  en try:  Al l  act i ons  requ i red  to  set  to  off  mode  l i ke  for  example  remove  the  cookware  etc  are  considered .  

Note  2  to  en try:  For defi n i t i on  of  o ff  mode  I EC  62301  i s  re l evant.  

3.1 8   
set  to  standby mode 
action  where  the  product  i s  swi tched  to  s tandby us i ng  appl iance  controls  or  swi tches  that  are  
access ible  and  i n tended  for  operati on  by  the  user  du ri ng  normal  use  to  attain  the  l owest  
power consumption  that  may  pers is t  for  an  i ndefi n i te  t ime  wh i l e  connected  to  a  main  power  
source  and  used  in  accordance  wi th  the  manu facturer’s  i nstructi ons  

Note  1  to  en try:  For defi n i t i on  of  s tandby mode  I EC  62301  i s  re l evant.  

3.1 9   
open  loop  control   
mode  of  operation  i n  wh ich  the  value  o f  the  power ou tpu t  i s  set  at  a  des i red  value,  wi thout  
taking  in to  account  the  d i fference  between  the  actual  and  desi red  values   

EXAMPLE  A cooking  zone  wi th  an  e l ectron i c,  e l ectromechan ical ,  o r mechan ical  con trol  o f  the  power i npu t,  wh i ch  
i s  con tro l l ed  i n dependen tl y  of  the  actual  temperatu re  i n  the  cookware.   

[SOURCE:  I EC  60050-31 4:2001 ,  31 4-05-02,  modi fi ed  – I n  the  term  i tsel f,  "stabi l i zat i on"  has  
been  replaced  by  "con tro l " ;  i n  the  defi n i t i on ,  "ou tpu t"  has  been  replaced  by "power ou tpu t" ,  
the  words  "by  external  means"  have  been  removed  and  the  example  has  been  added. ]  

3.20   
closed  loop  control   
mode of  operati on  i n  wh ich  the  value  o f  the  ou tpu t  i s  i n fl uenced  by  comparing  of  a  reference  
value  by  the  measured  value  and  us i ng  the  d i fference  between  those  values,  d i rectly  or  
i nd i rectly,  to  main tain  the  ou tpu t  quan ti ty  at  the  desi red  value  wi th  a g iven  uncertai n ty   

EXAMPLE  The  value  can  be  a  measu red  temperatu re  at  the  cookware  or  under the  g lass  ceram ic.   

Full document details: IEC 60350-2-2021

http://www.avadocuments.com/doc/iec-60350-2-2021
http://www.avadocuments.com/doc/iec-60350-2-2021


 – 1 2  – IEC  60350-2:201 7+AMD1 :2021  CSV 
  © I EC  2021  

[SOURCE:  I EC  60050-31 4:2001 ,  31 4-05-01 ,  modi fi ed  – I n  the  term  i tsel f,  "stabi l i zat ion"  has  
been  replaced  by "contro l " ;  i n  the  defi n i t ion ,  " i s  compared  wi th  a reference  value  and  in  wh ich  
the  d i fference  between  those  values  i s  used"  i s  replaced  by  " i s  i n f luenced  by  comparing  of  a  
reference  value  by the  measured  value  and  us i ng  the  d i fference  between  those  values"  and  
the  example  has  been  added . ]  

4 List  of  measurements  

4.1  Dimensions and  mass  

– overal l  d imensions  (see  6. 1 ) ;  

– cooking  zones  per  hob  (see  6. 2) ;  

– l evel  o f  so l id  hotplates  (see  6. 3) ;  

– d i stance  between  the  cooking  zones  (see  6. 4) ;  

– mass  of  the  appl iance  (see  6. 5) .  

4.2  Cooking  zones and  cooking  areas  

– energy consumption  and  time  for heati ng  (see  Clause  7  and  Annex A) ;  

– abi l i ty  to  con tro l  the  temperature  of  a  load  (see  Clause  8) ;  

– heat  d i stri bu t ion  (see  C lause  9) ;  

– heat  performance  of  hobs  (see  C lause  1 0) ;  

– smal l est  detected  d iameter for i nducti on  cooking  zones  (see  Clause  1 1 ) ;  

4.3  Cleaning  

– spi l l age  capaci ty  for hobs  (see  C lause  1 3) .  

5 General  condi tions for the measurements  

5.1  Test  room  

The tests  are  carried  ou t  i n  a  substan tial l y  draught- free  room  i n  wh ich  the  l aboratory ambien t  
temperatu re  i s  main tained  at  (20  ±  5)  °C.  

On ly  for  the  measuremen ts  described  i n  C lause  7  shal l  an  ambient  temperature  of  (23  ±  2)  °C  
be  main tained  throughou t  the  en t i re  test.  

Th is  ambient  temperature  i s  measured  at  a  po i n t  that  i s  at  the  same  height  as  the  hob  
pos i t ioned  at  working  he igh t  and  at  a  d i stance  o f  0 , 5  m  d iagonal ly  from  one  of  the  front  edges  
of  the  appl iance.  

NOTE  The  worki ng  hei g h t  i s  normal l y  between  800  mm  and  1  000  mm.  

The measurement  of  the  ambien t  temperature  shal l  not  be  i n f luenced  by  the  appl i ance  i tse l f  
or  by any other appl iance.  

The  absolu te  ai r  pressure  shal l  be  between  91 3  hPa and  1  063  hPa.  

5.2  Electrici ty supply 

The appl i ance  i s  suppl i ed  at  rated  vol tage  wi th  a  re lative  to lerance  of  ±1  %.  

I f  the  appl iance  has  a rated  vo l tage  range,  the  tests  are  carried  ou t  at  the  nom inal  vo l tage  of  
the  coun try  where  the  appl i ance  i s  i n tended  to  be  used .  
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For  the  test  described  i n  Clause  7,  the  supply  vo l tage  shal l  be  main tained  at  the  main  term inal  
at  230  V wi th  a re lative  to lerance  of  ±1  % or at  400  V  wi th  a re lat ive  to lerance  of  ±1  % as  
defined  by  the  manufactu rer’s  i nstal lat ion  gu ide,  wh i l e  the  heating  e lements  are  swi tched  on .  

The  supply  vo l tage  shal l  be  essential ly  s i nusoidal .  

NOTE  I n  case  of  a  f i xed  cabl e,  the  pl ug  (or  the  end  of  the  cable)  i s  the  reference  po i n t  to  main tai n  the  vol tage.  

The supply  frequency shal l  be  at  the  rated  frequency ±1  %  throughout  the  test.  I f  a  frequency 
range  i s  i nd icated ,  then  the  test  frequency  shal l  be  the  nom inal  frequency of  the  country  i n  
wh ich  the  appl iance  i s  i n tended  to  be  used .  

5.3  Instrumentation  and  measurements  

I nstruments  used  and  measurements  made for th is  document  shal l  comply  wi th  the  
speci fi cations  i n  Table  1  and  Table  2.  

Table  1  – Instruments  

Parameter  Un i t  M in imum 
resolu tion  

Min imum 
accu racy 

Add i tional  
requ i rements  

Mass  (clause  7)  g  0 , 5  g  ≤  1  000  g  ±  1  g  

>  1  000  g  ±  3  g  

  

Temperatu re          

– ambien t  temperatu re  °C  0 , 1  °C  ±  1  K   

– temperatu re  of  the  
water l oad  (cl ause  7)  

°C  0 , 1  °C  ±  0 , 5  K 3  mm  s teel  tube  

– temperatu re  of  the  o i l  
(c lause  8)  

°C  0 , 1  °C  ±  0 , 5  K  

Time  s  1  s  ±  1  s    

Energy   Wh  -  ±  1  %  Very  qu i ck e l ectron i c  
on /off  peri ods  shal l  be  
taken  i n to  account  by  

measurement  
techn iques.  

Ai r  pressu re  hPa 1  hPa  ±  1  %    

 

Table  2  – Measurements  

Parameter  Un i t  Min imum 
resolu tion  

Min imum 
accuracy 

Add i tional  
requ i rements  

Vol tage  V  -  ±  0 , 5  % -  

Temperatu re  and  
energy  consumpti on  
measurement  (Cl ause  7)  

  -  -  Sampl i ng  rate  ≤  1  s  
(d i g i tal  measurement  

data)  

For Cl ause  1 2,  the  power 
measurement  
requ i rements  shal l  be  i n  
accordance  wi th  
I EC  62301  

 -  -  Accord i ng  to  
I EC  62301  

 

The  requ i red  accuracy  of  temperatu re  measurement  i n  the  water  l oad  (Clause  7)  can  be  
fu l fi l l ed  by  cal ibrating  the  temperature  measurement  or,  for  i nstance,  by  a PT1 00  sensor 
accord ing  to  I EC  60751 .  
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I f  numbers  have  to  be  rounded ,  they  shal l  be  rounded  to  the  nearest  number accord ing  to  
ISO 80000-1 :2009,  B. 3 ,  Ru le  B.  I f  the  round ing  takes  place  to  the  ri gh t  of  the  comma,  the  
om i tted  p laces  shal l  not  be  f i l l ed  wi th  zeros .  

5.4  Posi t ion ing  the appl iance 

The  hob  or  the  cooking  range  i s  i ns tal led  i n  accordance  wi th  the  instructi ons  for  i ts  
i nstal l ation .  

I f  no  i nstructions  for  i ts  i nstal lation  are  g iven ,  a  cooking  range  i s  pos i t ioned  between  ki tchen  
cabinets  wi th  i ts  back to  the  wal l  and  tabletop hobs  are  pos i t ioned  away from  s i dewal ls .  

5.5  In i t ial  condi t ions  

The appl iance  shal l  be  at  the  l aboratory's  ambien t  temperatu re  at  the  beg inn ing  of  each  test.  
Forced  cool i ng  may  be  used  to  ass is t  i n  reducing  the  temperatu re.  

Al l  tests  are  carried  ou t  wi th  the  defau l t  factory  sett ings.  Ensure  that  no  network i s  connected  
to  the  appl iance  for the  duration  of  the  measuremen t.  

5.6  Cookware 

5.6. 1  Standard ized  cookware  

5.6. 1 .1  General  

Cookware  i s  an  i n tegral  part  of  the  cooking  process;  i t  affects  d i fferen t  process  parameters  
such  as  the  adaptation  of  a  cooking  zone,  the  requ i red  sett i ngs  and  the  needed  cooking  t ime.  

A su ff i cien t  degree  of  reproducibi l i ty  i s  on ly  guaran teed  i f  a  p iece  of  standardized  cookware  
and  l i d  i s  used  as  described  in  5 . 6. 1 .  

Hobs  working  exclus ively  wi th  a p iece  of  suppl i ed  cookware  and  not  wi th  household- l i ke  
cookware  shal l  be  tested  wi th  i ts  suppl ied  cookware,  bu t  i t  shal l  be  covered  wi th  a  l i d  i n  
accordance  wi th  Table  3 .  

NOTE  Suppl i ers  for  the  s tai n l ess  s teel  and  for  the  cookware  are  i nd i cated  i n  Clauses  F. 3  and  F. 4.  

5.6. 1 .2  Standardized  cookware  – bottom  material  and  construction  

– Material :  s tain less  steel  AISI  type  430,  non-sh iny  su rface;  

– Th ickness:  6  mm  ±  0. 2  mm  (see  Fi gure  1 ) ;  

– D imens ions  as  speci fi ed  i n  Table  3 ;  

– Flatness  of  bottom  plate  as  speci fied  i n  Table  3;  

A convex shaped  bottom  plate  i s  not  al l owed .  The  f latness  o f  the  base  has  to  be  checked  
before  starti ng  a measurement.  

– Anneal i ng  requ i red .  

For  a  su ffi c ien t  permeabi l i ty  of  the  cookware  bottom,  the  d isc  has  to  be  annealed.  The  
anneal i ng  shou ld  be  done  for  approximate ly  2  h  at  approximate ly  650  °C  i n  a  n i tr id i ng-
furnace.  

Gri nd ing  for  ad j ustment  after al terati on  i s  al lowed  wi th i n  the  g iven  to lerances  of  (6  ±  0 , 2)  mm .  

5.6. 1 .3  Standardized  cookware  – s idewal l  

– Material :  s tai n less  steel  AISI  type  304;  

– Th ickness:  1  mm  ±  0 , 05  mm;  

– Shape:  cyl i ndrical  wi thou t  hand les  or  protrus ions  (see  F igure  1 ) .  
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The  s i dewal l  i s  f i xed  to  the  bottom  plate  wi th  heat  res istan t  g l ue.  

The  s idewal l  of  the  cookware  can  be  bu i l t  u p  of  a  metal  sheet.  The  metal  sheet  i s  ro l l ed  and  
welded  to  a  sheet-metal  j acket.  The  s i dewal l  can  be  f ixed  add i ti onal ly  by  th ree  weld ing  poin ts  
to  the  bottom,  bu t  the  requ i red  bottom  f l atness  has  to  be  checked.  

5.6. 1 .4  Standardized  cookware  – l id  wi th  temperature  sensor 

– Material :  alum in ium;  

– Th ickness:  2  mm  ±  0 , 05  mm;  

– D imens ions  as  speci f i ed  i n  Table  3 ;  

– Wi th  ho les ,  where  each  ho le  on  the  ci rcle  of  the  l i d  has  d iameter of  (1 6  ±  0 , 1 )  mm;  the  
ho les  shal l  be  even ly  d istri bu ted  on  the  c i rcle  (see  Figure  1 ) .  

NOTE  1  The  thermal  energy  wh i ch  i s  needed  to  keep the  water bo i l i ng  for  a  real  cooking  process,  i ncl ud i ng  
evaporat i on  and  the  energy  absorpti on  of  the  food  du ri ng  the  s immeri ng  phase,  i s  cons idered  for  the  hol es.  

The f l at  l i d  i s  adapted  to  accommodate  a temperatu re  sensor i n  the  cen tre.  The  temperature  
sensor  i s  pos i t i oned  (1 5  ± 1 )  mm  above  the  i nner  cookware  bottom.  To  ach ieve  th is,  place  a  
(1 5  ± 1 )  mm  reference  block on  the  bottom  of  the  cookware.  Mark the  sensors  and  t i gh ten  the  
screws.  

NOTE  2  An  example  how to  f i x  the  temperatu re  sensor to  the  l i d  i s  shown  i n  Annex  B.  

I n  order to  reduce  measurement  no ise  generated  by the  e lectromagnetic  f i e ld  o f  an  induction  
cooking  zone or  cooking  area ,  the  l i d  o f  the  cookware  shal l  be  connected  to  g round  through  
a c lamp (see  Figure  1  d ) ) .  The  g round  connecti on  of  the  e lectric  i nstal l at ion  of  the  testi ng  
l aboratory  shal l  be  accord ing  to  IEC  60364-5-54.  

NOTE  3  An  earthed  wi re  of  2  mm 2  cross  secti on  and  a  maximum  l eng th  of  2  m  i s  wel ded  to  the  metal l i c  c l amp.  

5.6. 1 .5  Standardized  cookware  – d imensions  and  water amounts  

The s tandard ized  cookware  s izes  and  water amoun ts  are  defi ned  i n  Table  3 .  
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Table  3  – Sizes  of  standardized  cookware and  water  amounts  

Diameter 
of  the  

cookware 
bottom  
(outside)  

Diameter 
of  the  l i d  

Lid  hole  
ci rcle  

d i ameter  

Number 
of  

holes  
on  the  
ci rcle  

Total  
cookware 
height  

(outside)  

Flatness  
of  

cookware 
bottom  

Water 
l oad  

Cooking  
zone 
si ze  

category  

Standard ised  
cookware 
categories  

mm  mm  mm   mm  mm  g  mm   

1 20  ±  0 , 5  1 30 ± 1  80  ±  1  7  1 25  ±  0 , 5  
≥  0  

<  0 , 075  650  ≥  1 00   
<  1 30  

A 

1 50  ±  0 , 5  1 65  ±  1  1 1 0  ±  1  1 1  1 25  ±  0 , 5  
≥  0  

<  0 , 075  1  030  ≥  1 30   
<  1 60  

1 80  ±  0 , 5  200  ±  1  1 40  ±  1  1 6  1 25  ±  0 , 5  
≥  0  

<  0 , 075  1  500  ≥  1 60   
<  1 90  

B  

21 0  ±  0 , 5  230  ±  1  1 70  ±  1  22  1 25  ±  0 , 5  
≥  0  
<  0 , 1  2  050  ≥  1 90   

<  220  
C  

240  ±  0 , 5  265 ± 1  200  ±  1  29  1 25  ±  0 , 5  
≥  0  
<  0 , 1  2  700  ≥  220   

<  250  

270  ±  0 , 5  300 ± 1  230/21 0  a  ±  1  1 8/1 8  a  1 25  ±  0 , 5  ≥  0  
<  0 , 1 5  3  420  ≥  250  

<  280  

D 300  ±  0 , 5  330 ± 1  260/21 0  a  ±  1  23/22  a  1 25  ±  0 , 5  ≥  0  
<  0 , 1 5  4  240  ≥  280   

<  31 0  

330  ±  0 , 5  365 ± 1  290/270  a  ±  1  27/27  a  1 25  ±  0 , 5  ≥  0  
<  0 , 1 5  5  1 40  ≥  3 1 0  

≤  330  

a  Number of  holes  are  arranged  on  two  ho l e  ci rcl es.  

 

NOTE  The  s tandard i sed  cookware  categori es  i n  Table  3  are  on l y  re levant  for  the  s tandard i zed  cookware.  
Categori es  are  necessary  to  make  su re  that  d i fferen t  cookware  s i zes  – as  re l evan t  i n  a  household  – are  
cons idered .  
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Dimensions in millimetres 

 

Key 

A s i de  wal l  

B  heat-res i s tan t  g l ue  

C  bottom  pl ate  

D  detai l  o f  the  edge  

a)  Example for  a  cookware si ze  of  1 80  mm  i n  d i ameter  

 

C B  

A  

D  D  

5  max.  

6
 ±

 0
,2
 

1
 

1  
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Dimensions in millimetres 

 

b)  Example – l i d  wi th  a  d i ameter of  1 80  mm  

Dimensions in millimetres 

 

c)  Example  – l i d  wi th  a  d i ameter of  300  mm  

 

IEC  

ø21 0  

ø260  

ø 1 6  (22× )  

ø 1 6  (23× )  

Ti ckness:  2  mm  

1 6, 36°  (22× )  

1 5 , 65°  (23× )  

ø 300  

IEC  

ø 1 6  
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A l i d  

B  hole  

C  cookware  

D  c lamp  

E  g round  wi re  

d)  Ground  connection  

Figure 1  – Standard ized  cookware 

5.6.2  Al ternative  cookware 

5.6.2.1  General  

For comparative  test i ng ,  al ternative cookware  may be  used .  

The  cookware  used  i s  noted .  For comparative  test ing ,  for  example  on  d i fferen t  s izes  o f  
cooking  zones,  always  the  same  cookware  samples  shal l  be  used.  

5.6.2.2  Al ternative  cookware  – bottom  material  and  construction  

– Material :  s tai n less  s teel  bottom  cladded  wi th  several  l ayers,  wh ich  typical ly  c lad  a  
stai n less  stee l  l ayer (e . g .  AISI  430  or  AISI  439  steel ) ,  an  al um in i um  l ayer and  a 
ferromagnetic  l ayer (often  also  cal l ed  "sandwich  l ayer  bottom"  or  "al um in ium  clad" ) .  

– Flatness:  <  0 , 003  a,  where  a  i s  the  ou ter d iameter  of  the  cookware's  bottom.  

A convex shaped  bottom  plate  i s  not  al l owed .  The  f latness  o f  the  base  has  to  be  checked  
before  starti ng  a measurement.  

– Th ickness:  ≥  3  mm .  

– No  alum in i um  or  copper  spots  i n  the  surface.  

– Wi thou t  an  alum in ium  ri ng  ou ts i de.  

– No  ferromagnetic  coating  or  spu ttering .  

– Wi thou t  re l i efs  and  stamps.  Except  one  smal l er stamp ( ferromagnetic  material )  wi th  a 
d iameter l ess  than  30  % of  the  ou ter f lat  bottom  d iameter  and  a depth  <  0 , 8  mm  in  the  
cen tre.  

– Uncoated .  

5.6.2.3  Al ternative  cookware  – sidewal l  

– Material :  non- ferromagnetic  stai n less  stee l ,  e. g .  AISI  type  304.  

– Th ickness:  ≥  0 , 8  mm.  

– Shape:  cyl i ndrical ,  ang le  between  s idewal l  and  hob surface  80°  to  90° .  

– Uncoated .  

IEC  

A B  
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E  
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5.6.2.4  Al ternative  cookware – d imensions  

The  s ize  of  cookware  shal l  match  the  s ize  of  the  cooking  zone  (see  6. 3 . 2)  as  wel l  as  
poss ible.  However,  i t  may vary  by  a  maximum  of  +20  mm  and  − 1 0  mm.  

For cooking  areas ,  the  s i zes  of  the  cookware  under test  are  described  i n  the  test  procedu res.  

For determ in i ng  the  s i ze  of  the  cookware,  the  ou ter  d iameter  of  the  fl at  bottom  of  the  
cookware  (a)  i s  measured.  

6 Dimensions and  mass 

6.1  Overal l  d imensions  

The overal l  d imens ions  o f  the  appl i ance  are  measured  and  s tated  in  m i l l imetres  as  fo l l ows:  

– cooking  ranges  and  other  appl iances  placed  on  a  su rface  are  measured  as  shown  i n  
Fi gu re  2 ;  

– bu i l t- i n  hobs  are  measured  as  shown  i n  F igure  3 .  
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Key 

a1  heigh t  from  the  support i ng  su rface  to  the  hob  su rface  

NOTE  I f  ad j ustable  feet  are  provided,  the  hei gh t  i s  measu red  wi th  the  feet  i n  both  extreme pos i t i ons.  

b  overal l  wi d th  of  the  appl i ance  

a2  maximum  hei gh t  from  the  support i ng  su rface  to  the  uppermost  part  o f  the  appl i ance,  wi th  any  l i d  i n  the  open  
pos i t i on  

c1  depth  of  the  appl i ance,  i gnori ng  any  knobs,  etc.  

c2  maximum  depth  of  the  appl i ance,  wi th  any  doors  and  d rawers  fu l l y  open  

Figure 2  – Dimensions  of  appl iances  

IEC  

a2  

c1  

a1  

c2  

b  
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Key 

a1  depth  of  the  hob  

b1  wi d th  of  the  hob  

c1  h e i g h t  of  the  hob  on  the  ou ts i de  of  the  ki tchen  fu rn i tu re  

c2  h e i g h t  of  the  hob  on  the  i ns i de  of  the  ki tchen  fu rn i tu re  

a2  depth  of  the  hob  on  the  i ns i de  of  the  ki tchen  fu rn i tu re  

b2  wi d th  of  the  hob  on  the  i ns i de  of  the  ki tchen  fu rn i tu re  

Figure 3  – Dimensions  of  bu i l t- in  hobs  

6.2  Mass of  the  appl iance 

The mass  of  the  appl iance  i s  determ ined  and  expressed  i n  kg ,  rounded  to  the  nearest  kg .  

6.3  Cooking  zones and  cooking  areas  

6.3. 1  Number of  cooking  zones  per hob  

The number of  cooking  zones  i s  determ ined  by  the  maximum  number o f  controls  that  can  be  
operated  i ndependen tly  al l  at  the  same  t ime.   

6.3.2  Dimensions of  cooking  zones  

The  d imension  of  a  cooking  zone  i s  determ ined  by  measuring  the  marked  area on  the  
surface.  

For a  c i rcu lar cooking  zone ,  the  ou ts ide  d iameter of  the  l argest  marked  ci rcle  i s  measured.  

For a  multiple  zone ,  the  d imens ion  for  each  s ize  i s  measured.  

For  a  sol id  hotplate ,  the  d iameter  of  the  surface  i n tended  to  come  i n to  d i rect  con tact  wi th  the  
bottom  of  the  saucepan  i s  measured.  

For  a  tubu lar hotplate ,  the  d iameter of  the  l argest  periphery  exclud ing  any  l ead ing  section  i s  
measured .  

IEC  

c2  

a1  

a2  
b2  

b1  

c1  
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I f  the  cooking  zone  i s  not  c i rcu lar,  the  d imensions  are  determ ined  as  fo l l ows:  

– for  rectangu lar  and  s im i lar shapes,  the  l eng ths  of  the  s ides  are  measured;  

– for  e l l i pt ical  and  s im i lar shapes,  the  major  and  m inor d imensions  are  measu red .  

The  d imension  of  a  rad ian t  or  i nducti on  cooking  zone  i s  determined  by  the  pri n ti ng  on  the  
surface  i ndependen tly  of  the  s i ze  o f  the  heating  e lement.  

The  d imensions  are  i nd icated  i n  mm.  

6.3.3  Dimensions of  cooking  areas  

For a cooking  area that  i s  marked  to  show the  l im i ts  where  more  than  one  i tem  of  cookware  
can  be  used  s imu l taneously,  the  maximum  l eng th  and  maximum  wid th  of  the  marked  su rface  
is  noted.  

6.4  Level  of  sol id  hotplates  

Cooking  ranges  wi th  ad justable  feet  and  hobs  are  i nstal l ed  wi th  the  perimeter  of  the  hob  
surface  horizon tal .  

A device  consis ting  of  a  d isc and  an  annu lar  r i ng  i s  p laced  cen tral ly  on  the  sol id  hotplate .  A  
spi ri t  l evel  i s  p laced  central ly  on  the  r i ng ,  as  shown  i n  F igure  4.  

Dimensions in millimetres 

 

Figure 4  – Device  for checking  the l evel  of  sol id  hotplates  

A mass  of  3  kg  i s  p laced  on  each  o f  the  remain ing  sol id  hotplates .  

The  spi ri t  l evel  i s  rotated  to  the  pos i t i on  where  i t  shows  the  maximum  i ncl i nati on  from  the  
horizon tal .  I ts  l ower  s ide  i s  then  l i fted  to  the  hori zon tal  by  i nserting  a  feeler  gauge  between  
the  l evel  and  the  r ing .  

The  measurement  i s  carried  ou t  on  each  sol id  hotplate .  

The  deviati on  from  the  horizon tal  i s  g iven  by  the  th ickness  of  the  gauge,  i n  mm ,  to  two  
decimal  p laces.  I t  i s  expressed  as  a  percentage,  rounded  to  the  nearest  0 , 1  %.  
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NOTE  The  d i rect  convers i on  f rom  mm  to  percen tage  i s  poss ible  due  to  the  ri ng  having  a  d i ameter of  1 00  mm.  

6.5  Distance between  cooking  zones  

The shortest  d i stance  between  the  edges  of  ad jacent  cooking  zones  i s  measured  and  
i nd icated  i n  mm ,  rounded  to  the  nearest  mm .  I f  the  hob  has  more  than  two  cooking  zones ,  
the  d istance  between  each  pai r  i s  determ ined.  

The  resu l t  may be  shown  by  means  of  a  sketch .  

7 Energy consumption  and  heating  up time 

7.1  General  

To  guaran tee  reproducible  resu l ts ,  the  tests  i n  C lause  7  shal l  be  carried  ou t  wi th  
standardized  cookware .  

The  tests  described  i n  C lause  7  are  appl icable  to  cooking  zones  with  a  d iameter ≤  330  mm  
and  ≥  1 00  mm  or  where  one  o f  the  s i des ’  l eng ths  i s  ≤  330  mm and  ≥  1 00  mm.  

I n  add i t ion ,  tests  are  appl icable  to  cooking  areas .  Fu rther requ i rements  concern ing  cooking  
areas  are  described  i n  Annex  A.  

For multiple  zones  that  i nclude  a c i rcu lar  and  an  e l l ipt i cal  or  rectangu lar part,  on ly  the  
ci rcu lar  part  i s  tested.  

7.2  Purpose 

I n  the  f i rs t  p lace,  the  pu rpose  i s  to  determ ine  the  energy  consumption  for  heating  up  a  defined  
water  l oad  and  keep i t  at  a  defi ned  temperature  leve l  for  20  m in .  

I n  a  second  measurement,  the  heati ng  up  t ime  of  a  defi ned  water l oad  can  be  determ ined .  

NOTE  1  Heati ng  up  and  keeping  the  temperatu re  for  a  defi ned  peri od  represen ts  a  typi cal  househo ld  cooking  
process.  Add i t i onal l y,  the  qual i ty  of  the  control  i s  measured  by  keepi ng  an  amoun t  of  water at  a  defi ned  
temperatu re  as  exactl y  as  poss ible.  

NOTE  2  The  s immeri ng  t ime  of  20  m i n  represen ts  an  average  househol d  cooki ng  du rati on .  Add i t i onal l y,  at  l east  
20  m in  fu rther s immeri ng  t ime  i s  necessary  to  assess  the  qual i ty  of  a  con trol  that  i n f l uences  the  energy  
consumpti on .  

7.3  Determine a  cookware set  to  assess a  hob  wi th  cooking  zones  

The number o f  p i eces  of  cookware  needed  to  assess  a  hob  shal l  correspond  to  the  number  o f  
controls  wh ich  can  be  used  s imu l taneous ly  and  i ndependen tly.  

The  s izes  and  number  of  cookware  pieces  are  se lected  accord ing  to  Table  4.  
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Table  4  – Cri teria  for  selecting  the  cookware set   
regard ing  cooking  zones  

Number of  cookware used  for  
tests  accord ing  to  Clause 7  

Cri teri a  for  selecting  a  cookware set  regard ing  cooking  zones  

1  
From  one  s tandard i zed  cookware  category  accord i ng  to  Tabl e  3  that  i s  equal  
to  the  d imensions  of  the  cooking  zone  or  best  f i t .  

2  At  l east  from  one  s tandard i zed  cookware  category  accord i ng  to  Tabl e  3  that  
are  equal  to  the  d imensions  of  the  cooking  zones  o r  best  f i t .  

3  
At  l east  from  two  standard i zed  cookware  categori es  accord i ng  to  Table  3  
that  are  equal  to  the  d imens ions  of  the  cooking  zones  o r  next  best  f i t  
cookware  category.  

4  or  more  
At  l east  from  th ree  s tandard i zed  cookware  categori es  accord i ng  to  Table  3  
that  are  equal  to  the  d imens ions  of  the  cooking  zones  or  next  best  f i t  
cookware  category.   

For c i rcu lar  multiple  zones,  the  b iggest  d iameter  determ ined  accord ing  to  6 . 3. 2  i s  
cons idered .  

For non-ci rcu lar cooking  zones,  the  cookware  s ize  i s  determ ined  by  the  short  axis  measured  
accord ing  to  6 . 3 . 2.  

I f  on  an  i nducti on  hob  cookware  i s  not  detected,  the  next  b iggest  cookware  d iameter  i s  
chosen  i ndependen t  from  the  cookware  category.  

I f  a  s tandard ized  cookware  category  A-D  has  to  be  substi tu ted ,  the  next  best- fi tt i ng  cookware  
i s  se lected .  The  cookware  wi th  the  c losest  bottom  d iameter compared  to  the  cooking  zone  
d iameter  i s  chosen .  As a  resu l t,  cookware  can  be  smal ler  or  b i gger  than  the  cooking  zone .  
Therefore,  also  smal l er d i ameters  of  multiple  zones  can  be  cons idered .  Each  cooking  zone  
i s  taken  i n to  accoun t  on l y  once.  The  one  wi th  the  cl osest  d iameter to  the  cooking  zone  i s  the  
best  f i tt ing  cookware  s ize.  

I f  a  se lected  cookware  s i ze  i s  ou t  o f  the  range  of  the  s i zes  al lowed  by  the  user  manual ,  then  
the  cl osest  d iameter  compatible  wi th  the  defi ned  range  shal l  be  chosen .  

I f  i t  i s  not  c lear  wh ich  cookware  s ize  i s  best  f i tt i ng ,  al l  poss ibi l i t i es  are  considered  i n  the  
measurement.  

NOTE  As  menti oned  i n  7. 1 ,  for  mul tiple  zones  wh i ch  i nclude  a  c i rcu lar and  an  e l l i pt i cal  or  rectangu lar part,  on l y  
the  ci rcu l ar part  i s  tested .  

7.4  Posi t ion ing  the cookware on  a  cooking  zone 

On  a cooking  zone ,  the  cookware  i s  used  i n  the  cen tre.  

The  cen tre  o f  an  e l l i pt ical  or  s im i lar shaped  cooking  zone  i s  determined  i n  the  i n tersection  of  
the  shortest  and  l ongest  axis.   

The  cen tre  of  a  rectangu lar or  s im i lar  cooking  zone  i s  determ ined  in  the  i n tersection  of  the  
two  d iagonals.  

I f  two  cooking  zones  wi th  the  same s ize  are  avai lable  and  cookware  p ieces  wi th  d i fferen t  
s i zes  have  to  be  placed  there,  then  the  pos i t i on  for the  b igger cookware  s ize  wi l l  be  made  i n  
accordance  wi th  the  fo l l owing  order  of  precedence:  

a)  cooking  zones  h aving  h i ghest  maximum  power;  

b)  cooking  zones  be i ng  located  at  the  rear of  the  hob ;  

c)  cooking  zones  be i ng  located  on  the  l eft.  
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7.5  Procedure  for measuring  the energy consumption  of  a  cooking  process  

7.5. 1  Preparation  

Before  the  f i rst  measurement i s  taken ,  al l  cooking  zones  have  to  be  operated  for  at  l east  1 0  
m in  at  maximum  sett i ng .  Th is  i s  on ly  necessary  once  to  make su re  that  res idual  water i n  the  
components  i s  vaporized.  Afterwards,  the  hob has  to  be  cooled  down  to  approximate ly  
ambien t  temperature  before  start ing  measuring  the  energy consumption .  

For measuri ng  the  energy consumption ,  on ly  one  control  and  one  cookware  shal l  be  used.  

The  appl iance  and  the  standardized  cookware  shal l  be  at  ambien t  temperature.  

The  empty  standard ized  cookware  i s  f i l l ed  wi th  the  quanti ty  o f  potable  water  speci f i ed  i n  
Table  3 .  To  avo id  l ime  sed iment,  d ist i l led  water may be  used .  

The  water i s  s t i rred  to  ensure  a  un i form  temperatu re  and  the  temperature  o f  the  water i s  
measured  when  the  average  temperature  of  cookware  and  water has  s tabi l i zed .  The  i n i t i al  
temperature  shal l  be  i n  the  range  of  1 5  °C  ± 0 , 5  °C  (T1 5) .  The  f i l l ed  cookware  shou ld  not  be  
stored  i n  the  fri dge  to  avoid  the  rims  getti ng  too  co ld .  

The  standardized  cookware  covered  wi th  the  l i d  i s  pos i t i oned  cen tral ly  on  the  cooking  zone 
or accord ing  to  A. 3  on  the  cooking  area,  the  control  i s  set  to  maximum power  and  the  
measurement  shal l  be  s tarted  immed iately.  

NOTE  Water havi ng  an  i n i t i al  temperatu re  of  1 4, 5  °C  m in im ises  the  s t i rri ng  t ime.  

I f  the  smal l er  d iameter  of  multiple  zones  i s  cons idered,  the  correspond ing  power i s  used .  

7.5.2  Prel iminary measurements  

7.5.2.1  Determine Tc  

A prel im inary  test  i s  carri ed  ou t  to  determine  the  appropriate  water  temperature  for reducing  
the  power sett i ng  (Tc) .  

The  procedure  described  i n  7 . 5. 1  shal l  be  fo l l owed.  

The  power shal l  be  swi tched  off  when  the  water temperatu re  reaches  70  °C  (T70) .  

The  temperature  r is i ng  i s  recorded  conti nuously  (see  Table  2) .  The  d i fference between  the  
h ighest  temperature  value  and  T70  i s  stated  as  temperature  overshoot  (∆To )  i n  K,  see  
Fi gu re  5 .  

 

Figure 5  – Overshoot  measurement  

NOTE  1  For ΔT0 ,  the  val ue  s tated  on  the  temperatu re  measuri ng  i nstrument  i s  taken .  
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A val id  temperature  T70  i s  determined  by  the  average  of  the  recorded  temperature  between  
t70  – 1 0  s  and  t70  +  1 0  s .  I f  the  resu l t  i s  wi th i n  the  to lerance  o f  (70  ± 0 , 5)  °C,  then  th is  
temperature  i s  noted .  I f  not,  the  test  i s  repeated  by  ad justing  the  swi tch -off  temperature.  

Tc ,  the  temperature  for reducing  the  power  sett i ng ,  i s  calcu lated  accord ing  to  the  fo l l owing  
Formu la (1 ) :  

 Tc  =  93  °C  −  ∆To  ( 1 )  

where  Tc  i s  rounded  to  the  nearest  i n teger.  

I n  the  event  that  the  temperatu re  l im i ter  of  a  rad iant  cooking  zone  swi tches  down  the  power 
duri ng  the   tc  period ,  i . e .  the  t ime  when  the  sett ing  i s  reduced ,  a  2  K h igher Tc  i s  al lowed .  

I f  the  calcu lated  Tc  i s  ≤  80  °C,  then  80  °C  i s  taken  as  Tc.  

Tc  i s  s tated .  

NOTE  2  Empi ri cal  tests  show that  i nduction  cooking  zones  /  cooking  areas ,  rad ian t  cooking  zones  and  sol id  
pl ates  have  each  a  s im i l ar Tc .  The  fo l l owi ng  val ues  are  representat i ve  and  they  can  subst i tu te  the  resu l t  o f  7. 5 . 2 . 1  
as  f i xed  values:  

– i nduction  cooking  zones  and  cooking  areas  Tc  =  89  °C;  

– rad ian t  cooking  zones  Tc  =  85  °C;  

– sol id  pl ates  Tc  =  80  °C.  

7.5.2.2  Determine the  simmering  sett ing  

A second  prel im inary  test  i s  carri ed  ou t  to  determ ine  the  lowest  l eve l  to  set  to  ach ieve  ≥  90  °C  
duri ng  the  remain ing  cooking  peri od .  

The  procedure  stated  i n  7. 5. 1  i s  fo l lowed .  

I f  Tc  i s  reached ,  the  sett i ng  i s  reduced  to  ach ieve  the  water s immering  at  a  temperature  
≥  90  °C  and  as  c l ose  as  poss ible  to  90  °C.  A fu rther  change  of  sett ing  i s  not  al lowed .  For Tc ,  
the  to lerances  are  +1 , 0  K / −0,5  K.  

At  f i rs t,  the  l owest  s immering  sett i ng  i s  se lected .  I f  the  temperature  of  the  water i s  <  90  °C  
duri ng  the  s immering  t ime,  the  energy  consumption  measurement  has  to  be  repeated  wi th  an  
i ncreased  sett i ng  – provided  that  the  temperatu re  of  the  water i s  <  90  °C  after the  measured  
data T are  evaluated  accord ing  to  7 . 5. 4. 1 .  

When  the  water  temperature  reaches  90  °C  for the  f i rst  t ime  (T90) ,  the  s immering  t ime  starts  
i ndependently  o f  Tc.  

The  s immering  t ime i s  20  m in .  

The  l owest  poss ible  s immering  sett ing  i s  noted .  

For control  u n i ts  wi thout  detent,  the  knob  pos i t i on  shou ld  be  marked.  The  s immering  sett ing  
cou ld  d i ffer  i f  a  knob  i s  tu rned  from  a  h igher  pos i ti on  to  a  l ower pos i t i on  compared  to  tu rn i ng  
from  a  lower pos i t ion  to  a  h i gher  pos i t i on .  

NOTE  For a  c l ear marki ng  of  the  l owest  poss ible  s immeri ng  sett i ng ,  a  pol ar coord i nate  paper can  be  usefu l  (see  
Annex  B) .  
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7.5.3  Measuring  the  energy consumption  

The procedure  stated  in  7. 5. 1  i s  fo l lowed .  The  resu l ts  from  7. 5. 2. 1  and  7. 5. 2. 2,  i l l ustrated  in  
Fi gu re  6,  are  appl i ed .  After  f i n i sh ing ,  the  appl iance  i s  set  to  off  mode .  I f  the  appl iance  
doesn ’ t  o ffer an  off  mode,  i t  i s  set  to  standby mode .  

 

where  

t90  i s  the  t ime  when  the  temperatu re  of  90  °C  i s  reached  and  the  s immeri ng  peri od  s tarts ,  i n  s ;  

tc  i s  the  t ime  when  the  sett i ng  i s  reduced ,  i n  s ;  

ts  i s  the  s immeri ng  t ime,  i n  s ;  

Tc  i s  the  water temperatu re  when  the  sett i ng  i s  reduced ,  i n  °C;  

TS  i s  the  water temperatu re  at  the  end  of  the  process,  i n  °C.  

Figure 6  – Energy consumption  measurement  process  
for  a  cooking  process  

The fo l l owing  data shal l  be  recorded :  

– Conti nuous ly,  the  energy  consumption  s tart ing  at  t0  and  end ing  at  ts  +  1  m in ,  i n  W⋅h ;  

– tC  and  t90 ,  i n  m in  and  s;  

– i n i t ial  temperature  of  water,  TC ,  and  the  temperatu re  TS  o f  the  water  i n  °C;  

– average  power du ri ng  the  s immering  t ime  ts ,  i n  W;  

– ambien t  temperature  i n  °C  at  the  start  of  the  test  (when  the  hob  i s  swi tched  on)  and  at  the  
end  of  the  test  (after  20  m in  of  s immering  t ime) ;  

– re lative  ai r  pressure  at  the  s tart  o f  the  test  and  at  the  end  of  the  test,  i n  hPa.  

The  test  i s  performed  th ree  t imes  i f  the  hob  i s  tested  on ly  wi th  one  or  two  cookware  pieces.   

NOTE  The  energy  consumpti on  of  components  such  as  fans  and  d i sp lays,  wh i ch  are  au tomati cal l y  swi tched  on  
wi th  the  appl i ance,  are  i ncl uded  i n  the  measu rement.  
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7.5.4  Evaluation  and  calcu lat ion  

7.5.4.1  Evaluation  

Temperature  measurement  no ise  can  be  caused  by  the  convecti on  of  water and  by  
measurement  no ise  of  the  measurement  setup  i tse l f.  As  a  consequence,  m inor  osci l l at i ons  of  
the  measured  temperatu re  occur.  I n  order to  determ ine  the  actual  cross ing  of  90  °C  – 
exclud ing  poss ible  measurement  no ise  – the  measured  data T i s  smoothened  wi th  a t ime  
i n terval  o f  tmov  =  40  s .  

Fi rs t,  the  measured  data  T are  cons idered  us ing  an  averag ing  algori thm,  see  Formu la (2) ,  

g ivi ng  the  new data T .  

 ∑
−=

+⋅
+

=
n

nj

jii T
n

T
12

1
 (2)  

where  

iT  i s  the  smoothened  temperature  data;  

i  i s  the  sample  index;  

n  i s  defi ned  by  






 −×
=

2
1mov sft

n  and  where  tmov  =  40  s ;  

fs  i s  the  sampl i ng  rate  i n  
s

1
.  

NOTE  n  i s  rounded.  

Second ly,  cT  i s  checked  and  shal l  be  wi th in  the  to lerance  of  + 1 , 0  K /  −0, 5  K.  

Th i rd ly,  the  t ime  t90  i s  determ ined  accord ing  to  CtT °=  90)( 90 .     

Fourth ly,  the  data T  are  con trol l ed ,  CT °>  90  from  t90  to  ts .  sT ,  the  smoothened  f i nal  water  

temperature,  i s  s tated .  

I f  90 °CT <  from  90t  to  st ,  the  energy consumption  measurement shal l  be  repeated  wi th  an  

i ncreased  sett i ng .  I f  91  °CT >  from  90t  to  st ,  check the  next  l ower sett i ng  i n  order to  guaran tee  
the  l owest  poss ible  setti ng .  

Annex H  provides  a  g u i dance  to  determine  the  proper  s immering  sett i ng .  

Final ly,  the  energy  consumption  du ri ng  the  t ime  t90  +  ts  i s  determ ined  and  stated  i n  W· h .  

7.5.4.2  Calcu lation  of  the  resu l t  for a  hob  

To  calcu late  the  resu l t  for  a  hob ,  the  calcu lated  energy consumption  accord ing  to  7. 5. 4. 1  i s  
used .  

The  energy consumption  per cooking  zone  i s  equal  to  Ecw  and  shal l  be  noted  wi th  the  
cookware  s ize  under the  test  normal ized  to  1  000  g .  
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The  energy  consumption  per  cooking  area  i s  the  ari thmetic  mean  of  the  energy  consumption  
values  of  the  p ieces  of  cookware  cons idered  accord ing  to  Table  A. 1  and  Table  A. 2  on  th is  
type  of  cooking  area  n ormal ized  to  1  000  g .  

The  s i ng le  resu l ts  accord ing  to  7 . 5 . 3  and  Annex  A are  determ ined  for a  hob  as  fo l lows.  

The  energy consumption  Ehob  i s  calcu lated  as  fo l l ows:  

– The  resu l t  o f  each  cookware  i s  normal ised  to  1  000  g  of  water;  the  energy  consumption  i s  
d ivi ded  by the  quan ti ty  of  water used  for  the  cookware  under  test .  

– The  average  of  the  normal ised  energy  consumption  o f  the  hob  i s  calcu lated  cons idering  
al l  cookware  p ieces  under test,  see  Formu la  (3) .  

 ∑
=

×=
cwn

cw

cwcw
cw

hob mE
n

g
E

1

)/(
1 000

 (3)  

where  

Ehob  i s  the  energy  consumption  of  a  hob  calcu lated  per  1 000  g  water  i n  W⋅h;  

Ecw  i s  the  energy  consumption  wi th  a s i ng le  cookware  under test  i n  W ⋅h ;  

mcw  i s  the  quan ti ty  of  water used  for  the  test  of  the  respective  cookware  piece  i n  g ;  

ncw  i s  the  number o f  cookware  pieces  on  the  hob .  

For  an  example  data  and  calcu lation  sheet,  see  Annex  E .  An  Excel  97-2003  data calcu lat ion  
program,  wh ich  corresponds  d i rectly  to  Annex E,  i s  avai lable  wi th  th is  document  for  the  
au tomatic  calcu lati on  of  the  energy consumption .  These  calcu lati ons  may be  also  made  i n  any  
other spreadsheet  programs that  l ead  to  equal  resu l ts .  

7.6  Procedure  for measuring  the heating  up  t ime 

Before  the  f i rs t  measurement  i s  taken ,  al l  cooking  zones  have  to  be  operated  for  at  l east  
1 0  m in .  Th is  i s  on ly  necessary  once  to  make su re  that  res idual  water  i n  the  components  i s  
vaporized .  Afterwards,  the  hob has  to  be  coo led  down  to  approximately  ambient  temperature  
before  starti ng  measuri ng  the  heati ng  up  t ime.  

For measuring  the  heating  up  time,  on ly  one  control  and  one  cookware  shal l  be  used .  

The  standardized  cookware  i s  f i l l ed  wi th  the  quan ti ty  of  potable  water  speci fied  i n  Table  3 .  
The  water  has  a  temperature  o f  ( 1 5  ±  0 , 5)  °C.  The  standard ized  cookware  covered  wi th  the  
l i d  i s  posi t ioned  cen tral ly  on  the  cooking  zone or accord ing  to  A. 3  on  the  cooking  area .  

The  cooking  zone  or  cooking  area  i s  heated  wi th  maximum power .  

NOTE  I f  the  smal l er d i ameter of  mul tiple  zones  i s  cons idered,  the  correspond ing  power i s  u sed .  

The time  taken  for the  water temperature  to  ri se  by  75  K i s  measured .  

The  test  i s  performed  th ree  t imes  and  the  average  value  of  the  resu l ts  i s  determ ined.  

The  time  i s  s tated  i n  m in  and  s,  rounded  to  1 0  s .  
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8 Abi l i ty to  control  the temperature of  a  load  

8.1  Lower control  posi tion  

8. 1 . 1  Purpose 

The purpose  of  th is  test  i s  to  check the  functi on  of  a  control  for  a  l ower sett ing ,  l i ke  mel t i ng  
chocolate.  

NOTE  For i ncreasing  the  repeatabi l i ty,  o i l  i s  used  i nstead  of  chocolate.  I n  pre-tests  i t  was  proven  that  the  
behaviou r of  mel t i ng  choco late  can  be  refl ected  by  warm ing  up  a  quan ti ty  of  o i l .  

8.1 .2  Cookware,  posi tion ing  and  ingred ients  

For reproducible  resu l ts ,  the  standardized  cookware  shal l  be  used .  

For comparative  testi ng ,  al ternative cookware  may be  used .  

A pi ece  of  standardized  cookware  wi th  a  bottom  of  a  d iameter  (ou tsi de)  of  ( 1 50  ±  0 , 5)  mm  i s  
used .  When  selecti ng  a p iece  of  al ternative cookware ,  the  d iameter  of  th is  cookware  shal l  

be  1 50  20
1 0

+
−  mm .  

I f  the  hob  has  no  cooking  zone  ≥  1 30  mm  and  <  1 60  mm,  the  test  i s  carried  ou t  wi th  a  p i ece  
of  standard ized  cookware  that  has  a  bottom  of  a  d iameter  (ou ts ide)  of  ( 1 80  ±  0 , 5)  mm.  For  
comparative  test i ng ,  a  p iece  o f  al ternative  cookware  can  be  used  wi th  a  d iameter of   

1 80  20
1 0

+
−  mm.  

The  cookware  i s  used  wi thou t  a  l i d .  

On  cooking  areas ,  the  cookware  i s  pos i t i oned  i n  accordance  wi th  the  manufacturer’s  
i nstructi ons  for pos i t i on i ng  th is  d iameter.  I f  no  i nstruction  i s  g iven ,  i t  i s  pos i ti oned  i n  
accordance  wi th  the  requ i remen ts  for th is  cookware  s ize  s tated  for  measuring  the  energy  
consumption  (see  Annex  A) .  On  a hob  wi th  cooking  zones ,  the  cookware  i s  p laced  central ly  
on  a fi tt i ng  cooking  zone .  

The  standard ized  cookware  i s  f i l l ed  wi th  fresh  sun flower o i l  at  room  temperatu re  us i ng  the  
amoun ts  stated  i n  Table For  al ternative cookware ,  the  amoun t  of  o i l  has  to  be  adapted  
accord ing ly,  so  that  the  f i l l i ng  he ight  i s  approximate ly  30  mm.  

NOTE  Sun fl ower o i l  i s  cons idered  to  be  fresh  i f  i t  h as  not  been  used  more  than  th ree  t imes.  

Table  5  – Amount  of  o i l  

Diameter of  the  standard ized  
cookware bottom  (ou tside)   

Amount  of  sunflower oi l  Cooking  zone si ze  category  

mm  g  mm  

1 50  ±  0 , 5  450  ±  5  ≥  1 30  and  <  1 60   

1 80  ±  0 , 5  650  ±  5  ≥  1 60  and  <  1 90   

 

8.1 .3  Procedure  

The cooking  zone or  cooking  area i s  heated  i n  accordance  wi th  the  manu facturer’s  
i nstructi ons  for  mel t i ng  chocolate.  I f  no  i nstructi ons  are  g iven ,  the  control  i s  set  at  the  l owest  
poss ible  sett ing .  The  temperature  at  the  cen tre  of  the  o i l  i s  recorded  conti nuously  by  means  of  
a  thermocouple  i n  accordance  wi th  5 . 3 ,  wh ich  i s  l ocated  1 5  mm  above  the  i nner  cookware  
bottom  central ly.  
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The  o i l  i s  not  s t i rred  and  i s  heated  up:  

1 )  I f the  temperature  reaches  (50  ±  0 , 5)  °C  i n  ≤  30  m in ,  the  o i l  i s  further heated  for 1 5  m in  
wi th  an  unchanged  sett i ng .  Then  the  control  i s  set  to  off.   

2 )  I f  (50  ±  0 , 5)  °C is  reached  after >  30  m in  and  ≤  45  m in ,  the  o i l  i s  fu rther heated  wi th  an  
unchanged  setti ng  un t i l  the  test  reaches  a  total  du rati on  of  45  m in .  

3 )  I f  (50  ±  0 , 5)  °C  i s  not  reached  wi th in  45  m in ,  the  control  i s  set  to  off  after 45  m in .  

I n  any  case,  the  to tal  test  du ration  o f  45  m in  shal l  not  be  exceeded .  

8.1 .4  Assessment  

The recorded  temperature  duri ng  the  heati ng  phase  i s  analyzed.  

Certai n  temperature  requ i rements  – the  same for both  cookware  s izes  – have  to  be  fu l f i l l ed  so  
that  the  lower sett i ng  of  the  control  i s  adequate  for  mel t i ng  processes.  These  requ i remen ts  
take  i n to  accoun t  the  fo l l owing  steps:  

– an  i ncrease  i n  temperatu re  not  too  h i gh  at  the  beg inn ing  i n  order,  for  example,  not  to  burn  
the  chocolate  before  i t  i s  mel ted ;  

– a  su ffi c ient  temperature  after a  certain  t ime,  adequate,  for  example,  for  mel t ing  the  
chocolate  i n  an  appropriate  t ime;  

– a l im i ted  temperature  after  a  certai n  t ime,  wh ich ,  for  example,  keeps  the  chocolate  mel ted  
for  a  certain  t ime.  

An  example  for  the  analysis  o f  the  temperature  cu rve  i s  g iven  i n  Annex G  that  i s  based  on  the  
standardized  cookware ,  wh ich  al l ows  an  exact  assessment.  

8.2  Temperature overshoot  of  hotplates  

8.2. 1  Purpose 

The pu rpose  of  th is  test  i s  to  assess  the  heat  retenti on  of  the  hotplate .  

NOTE  Th i s  test  i s  appl i cabl e  for  comparati ve  testi ng  on l y.  

8.2.2  Ing redients  and  cookware  

For reproducible  resu l ts ,  the  standardized  cookware  shal l  be  used .  

For comparative  testi ng ,  al ternative cookware  may be  used .  

The  cookware  i s  used  wi thou t  a  l i d .  

The  cookware  i s  se lected  and  f i l l ed  wi th  fresh  sunflower o i l  at  room  temperature  fo l lowing  the  
requ i rements  in  8. 1 . 2  and  i t  i s  p laced  on  the  hotplate .  

8.2.3  Procedure  

The hotplate  i s  heated  wi th  the  con tro l  set  at  the  maximum  pos i t i on .  The  temperature  at  the  
cen tre  of  the  o i l  i s  recorded  con tinuously  by  means  of  a  thermocouple.  The  o i l  i s  not  s ti rred .  

When  the  o i l  temperatu re  reaches  (80  ±  0 , 5)  °C,  the  supply  i s  swi tched  off.  The  temperature  
i n  the  o i l  i s  recorded  conti nuously  un ti l  the  temperature  s tarts  decl i n i ng .  
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8.2.4  Assessment  

The temperature  overshoot  i s  the  d i fference  between  the  h ighest  recorded  temperatu re  and  
the  temperature  of  the  o i l  and  the  temperatu re  of  80  °C.  

The  temperature  i ncrease  from  80  °C  to  the  h ighest  measured  temperature  i s  stated  i n  K.  

9 Heat  d istribution  and  heat  supply 

9.1  Measuring  the  heat  d istribution  

9. 1 . 1  Test  purpose 

The purpose  of  th is  test  i s  to  measure  the  heat  d i stri bu t ion  of  cooking  zones  and  cooking  
areas .  Therefore,  a  s tee l  d isc  i s  spread  wi th  a  th in  l ayer  o f  fat  and  fl our,  pos i t i oned  on  the  
cooking  zone  or  cooking  area  and  heated  up.  The  browned  su rface  of  the  d isc  after  a  
certain  t ime  i s  represen tative  for  the  heat  d is tribu t ion  of  a  cooking  zone  or  cooking  area .  

The  test  i s  appl icable  to  cooking  zones  wi th  a  d iameter ≤  330  mm and  ≥  1 00  mm  or where  one  
of  the  s i des ’  l eng ths  i s  ≤  330  mm and  ≥  1 00  mm.  

For multiple  zones  that  i nclude  a c i rcu lar  and  an  e l l ipt i cal  or  rectangu lar part,  on ly  the  
ci rcu lar  part  i s  tested.  

9. 1 .2  Discs  

The  material  o f  the  d i sc i s  s tain less  stee l  AISI  type  430  of  th ickness  (6  ±  0 , 2)  mm.  
To  guarantee  a su ff ic ien t  permeabi l i ty  of  the  cookware  bottom,  the  d isc  has  to  be  annealed .  

NOTE  1  The  anneal i ng  i s  done  for approximate ly  2  h  at  approximately  650  °C  i n  a  n i t ri d i ng - fu rnace.  

The fl atness  of  the  d isc  i s  speci fi ed  i n  Table  6  for d i fferent  s i zes .  

Top and  bottom  su rfaces  of  the  d iscs  shal l  be  sandblasted  i n  the  fo l l owing  cond i t i ons:  

– pressure  o f  3  bar;  

– h igh -class  corundum  type  054;  

– part icle  s i ze:  0 , 25  mm  to  0 , 36  mm.  

NOTE  2  Th i s  treatment  i s  requ i red  to  g uarantee  that  enough  f l ou r i s  attached .  

NOTE  3  A  poss ible  suppl i er  i s  i nd i cated  i n  Cl ause  F. 5.  

The sandblasting  process  can  be  repeated  i f  tenacious  s tains  caused  by  fat  and  f lou r occur 
wh ich  cannot  be  removed  by c lean ing  or  b leach ing .   

The  d iscs  are  speci f ied  i n  Table  6 .  
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Table  6  – Speci fications for  d iscs used  for   
measuring  the heat  d istribution  

Cooking  zone 
si ze  category  

Diameter of  
the  d i scs  
(outside)  

Fl atness  of  
d iscs  

mm  mm  mm  

≥  1 00   
<  1 30  

1 20  ±  0 , 5  
≥  0  
<  0 , 2  

≥  1 30   
<  1 60  

1 50  ±  0 , 5  
≥  0  
<  0 , 2  

≥  1 60   
<  1 90  

1 80  ±  0 , 5  
≥  0  
<  0 , 2  

≥  1 90   
<  220  

21 0  ±  0 , 5  
≥  0  
<  0 , 5  

≥  220  
< 250 

240  ±  0 , 5  
≥ 0  
<  0,5 

≥  250 
< 280 

270  ±  0 , 5  
≥ 0  
<  0,5 

≥  280  
< 31 0 

300  ±  0 , 5  
≥ 0  
<  0,7 

≥  31 0 
≤  330 

330  ±  0 , 5  
≥ 0  
<  0,7 

 

To  select  the  best- fi tt i ng  d isc,  the  cooking  zone  d i ameter i s  determ ined  i n  accordance  wi th  
6. 3  and  the  determ ined  d iameter i s  ass igned  to  the  adequate  cooking  zone  s i ze  category  i n  
accordance  wi th  Table  6.  The  second  co lumn  of  Table  6  i nd icates  the  appropriate  d isc  
d iameter.  The  th i rd  co lumn  speci fi es  the  al l owed  to lerances  for the  f latness.  

For  ci rcu lar,  e l l i pt i cal  or  rectangu lar  mult iple  zones ,  always  the  b iggest  poss ible  d iameter  
accord ing  to  6 . 3  i s  tested .  

For cooking  areas  the  d i scs  are  se lected  and  pos i t i oned  accord ing  to  Annex A.  

I f,  on  an  i nducti on  hob ,  a  d isc  i s  not  detected,  the  next  b i ggest  d i sc  d iameter i s  chosen .  

I f  a  se lected  d isc  s i ze  i s  ou t  of  the  range  of  the  cookware  s izes  al lowed  by  the  user manual ,  
then  the  cl osest  d iameter  compatible  wi th  the  defi ned  range  shal l  be  chosen .  

9.1 .3  Pre-test  for determin ing  the setting  

The heat  d is tribu ti on  test  shal l  be  conducted  wi th  a power dens i ty  q,  where  q  i s  defi ned  as  the  
heat  capaci ty  per  area un i t  of  the  d isc  in  W/cm2 .  The  power  dens i ty  shal l  be  
0 , 9  W /  cm2  ≤  q  ≤  1 , 2  W/cm2 .  For  an  adequate  sett ing ,  a  pre l im inary test  i s  carri ed  ou t  by 
fo l l owing  these  steps:  

– p lace  the  d isc  (wi thou t  g reas ing  and  f l ouri ng )  se lected  accord ing  to  Table  6  cen tral ly  on  
the  cooking  zone;  for cooking  areas,  fo l l ow the  se lecti ng  and  pos i t i on i ng  procedure  
described  i n  Annex A;  

– swi tch  on  the  cooking  zone  or  cooking  area wi th  a setti ng  where  the  power dens i ty  
0 , 9  W/cm2  ≤  q  ≤  1 , 2  W/cm2  i s  expected;  

– measure  the  mean  energy consumption  (ECm )  of  the  cooking  zone  or  cooking  area  
wi th i n  1 0  m in ;  

– swi tch  off  the  cooking  zone  or cooking  area and  note  the  energy  consumption  ECm  i n  Wh ;  

– calcu late  the  mean  power ��  with  Formu la (4) :  
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h

EC
P

 1
6 m×

=  (4)  

– calcu late  the  power dens i ty  q  wi th  Formu la (5) :  

 
da

P
q =  (5)  

where:  

��   i s  the  mean  power  i n  W;  

ECm   i s  the  energy  consumption  i n  Wh  wi th i n  1 0  m in ;  

q  i s  the  power dens i ty  i n  W/cm2 ;  

ad  i s  the  surface  area of  the  d isc  i n  cm 2 .  

I f  the  determ ined  power dens i ty  q  i s  not  i n  range of  0 , 9  W/cm2  ≤  q  ≤  1 , 2  W/cm2 ,  the  pre-test  i s  
repeated  wi th  an  adapted  sett i ng  of  the  control .  

I f  no  sett ing  can  be  determ ined  i n  the  range  of  0 , 9  W/cm2  ≤  q  ≤  1 , 2  W/cm2 ,  the  setti ng  next  to  
the  upper  l im i t  of  the  range  i s  determ ined .  

NOTE  I f  the  determ ined  power densi ty  i s  c l ose  to  0 , 9  W/cm 2 ,  wi th i n  the  main  test  the  power densi ty  can  drop  
below the  l im i t  for  those  technolog ies  wh i ch  show an  u nsteady power i npu t.  

9.1 .4  Preparation  of  the  d isc for  the main  test  

9. 1 .4. 1  Ing redients  

The fo l l owing  ingred ients  are  used  for  prepari ng  the  d isc:  

– fl ou r:  wheat  f l our  wi thou t  rais i ng  agent,  unbleached ,  m ineral  con tent:  maximum  0 , 5  %  (dry  
substance) ;  

– fat:  coconu t  fat  wi th  a  fat  con ten t  of  1 00  %.  

9.1 .4.2  Procedure  

For the  main  test,  the  d isc i s  g reased  and  f lou red  accord ing  to  fo l l owing  procedure:  

– Temper the  d isc  at  40  1 0
5

+
−  °C  for  at  l east  20  m in .  A preheated  oven  may be  used  i f  the  

requ i red  temperature  can  be  main tained .  

– Take  the  d isc ou t  of  the  oven  and  g rease  the  upper  surface  wi th  fat  by  u si ng  a cosmetic  
sponge.  F i rst  spread  the  fat  rad ial ly  and  afterwards  vertical ly  al ong  the  whole  surface.  The  
fat  fi lm  shal l  be  very th i n .  

– Pu t  the  d isc  back i n to  the  oven  wi th  the  g reased  surface  facing  up  and  warm  at  40  1 0
5

+
−  °C  

at  least  for  a  fu rther 1 5  m in ,  so  the  fat  l ayer  becomes  very even .  

– Remove  the  d isc again .  

– Fix  a  suction  l i fter  on  the  l ower su rface  o f  the  d isc for  better hand l ing .  

– S ieve  the  f lou r  on  the  upper  su rface  of  the  d isc  us ing  a  s ieve  wi th  a  mesh  s ize  between  
300  µm  and  800  µm  (d iameter) .  

– Beat  the  edge  of  the  f l ou red  d isc  twice  on to  a wooden  board  to  remove  the  su rplus  f lour.  

NOTE  1  Take  care  that  the  edge  of  the  f l ou red  d i sc  doesn ’ t  touch  the  f l ou r knocked  off  before.  I f  the  d i sc  d i p  i n to  
th i s  p i l e  of  f l ou r knocked  off  before  the  even  l ayer can  be  affected .  

– Flou r the  d isc  again ,  rotate  i t  by  90  °C  and  beat  i t  on  the  wooden  board  twice.  Repeat  the  
f l ouring  un ti l  the  layer  o f  fl ou r i s  very  even .  
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NOTE  2  Normal l y  4  t imes  f l ou ri ng  i s  enough  to  reach  a  th i n  even  l ayer of  f l ou r.  

– Check i f  the  f lour  ach ieves  a  smooth ,  even  and  th in  layer.  Otherwise  clean  the  d isc  and  
repeat  the  procedure.  

– The  sucti on  l i fter  i s  removed .  

9. 1 .5  Main  test  

The cooking  zone  or  cooking  area  shal l  be  at  ambient  temperature.  

P lace  the  even ly  f loured  d isc centred  on  the  cooking  zone .  Swi tch  on  the  cooking  zone with  
the  appropriate  sett ing  determ ined  i n  9 . 1 . 3 .  For cooking  areas  p lace  the  d isc  accord ing  
Annex A.  

Heat  up  the  d isc  wi thou t  any  change  of  sett ing  un t i l  the  main  part  of  the  f l our i s  browned  up  to  
NCS  level  1 0  to  1 2  accord ing  to  Annex D.  The  brown ing  i s  checked  vi sual ly  by  the  shade  
charts  accord ing  to  Annex F.  

When  the  requ i red  brown ing  match ing  NCS  1 0  – 1 2  accord ing  to  Annex D  i s  reached,  the  
cooking  zone  or  cooking  area  i s  swi tched  off  and  the  d isc  i s  sh i fted  from  the  hot  cooking  
zone  or  cooking  area  immed iately.   

Stop  the  test  i n  advance  i f  the  f i rst  parts  of  the  d isc  have  match  NCS 1 5  accord ing  to  Annex D  
before  the  requ i red  average  brown ing  of  NCS 1 0  – 1 2  accord ing  to  Annex D  i s  reached .  

The  time  t  from  swi tch  on  the  control  up  to  swi tch  off  i s  s tated  i n  s .  

The  energy consumption  duri ng  the  t ime  t  i s  s tated  i n  Wh .  

The  pos i t ion  of  the  d isc  u sed  on  the  cooking  area  i s  s tated.  

9.1 .6  Assessment  

9. 1 .6. 1  General  

Start  the  assessment  after the  d isc has  coo led  down  to  approximately  ambien t  temperature,  
at  the  l atest  wi th in  24  h .  

Take  care  not  to  damage  the  sens i t ive  f l our  l ayer.  I n  case  the  surface  i s  damaged,  the  test  
has  to  be  d iscarded.  

For the  assessment,  on l y  the  part  of  the  d isc,  wh ich  covers  the  cooking  zone,  i s  defined  as  
the  area to  be  assessed .  

EXAMPLE  1  A cooking  zone  wi th  a  d i ameter of  1 30  mm  i s  tested  us i ng  a  d i sc  wi th  a  d i ameter of  1 50  mm  (see  
Table  6 ) ,  so  the  d i ameter of  both  d i ffers  by  20  mm.  For  the  assessment,  these  20  mm  of  the  d i sc  are  not  
cons idered .  

For cooking  areas ,  not  the  en ti re  area of  the  used  d isc  i s  re levant  bu t  on ly  the  area of  the  
used  d isc  m inus  1 5  mm  of  the  ou ter  rad ius.  I n  th i s  way,  the  impact  of  an  active  r im  o f  a  pan  i s  
cons idered ,  wh ich  can  i n f l uence  the  activati on  of  co i ls .  

EXAMPLE  2  A  d i sc  wi th  a  d i ameter of  1 80  mm  i s  pos i t i oned  on  a  cooking  area accord i ng  Annex  A.  I n  a  pre-test,  
the  power densi ty  i s  cal cu lated  taki ng  i n to  account  the  area  of  1 80  mm  i n  d i ameter.  For the  assessment,  on l y  the  
i nner 1 50  mm  d iameter i s  cons idered.  

Al ternatively  the  f l oured  d isc  can  be  evaluated  vi sual ly ,  bu t  for  comparati ve  testi ng  on ly.  By  
us ing  the  shade  charts  described  i n  Annex  D ,  the  assessment can  be  made based  on  the  
cri teria i n  9 . 1 . 6 . 3  and  9 . 1 . 6 .4.  
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9.1 .6.2  Requi rements to  the  d ig i tal  measurement  system  

For reproducible  resu l ts  of  the  evaluation  of  brown ing ,  any  d ig i tal  measu rement  system  shal l  
be  used  that  meets  the  fo l l owing  requ i rements  when  the  measurements  are  taken .  

NOTE  1  The  requ i rements  to  the  d i g i tal  measurement  system  correspond  to  those  described  i n  I EC  60350-1 .  

a)  Evenness  of  l i gh t  d is tribu tion  on  the  measuremen t  area 

The  reflect ion  value  RY of  a  un i form  co loured  shade  chart  shal l  be  measured  over the  
en t i re  surface  to  be  analysed ,  for  example,  the  s ize  of  the  biggest  d isc.  

The  shade  chart  shal l  be  co loured  i n  shade  number 1 0,  wh ich  i s  defi ned  in  Annex D.  

The  mean  value  o f  the  reflecti on  value  RY  over the  en t i re  su rface  i s  determ ined .  More  than  
90  % of  the  en t i re  surface  may deviate  from  the  mean  value  by  up  to  ±5  %.  Less  than  
1 0  %  of  the  en ti re  surface  may deviate  by  up  to  ±8  %.  

The  en ti re  surface  i s  d ivided  i n to  sections  o f  1  cm 2 .  None  of  the  mean  values  of  the  1  cm2  

secti ons  shal l  deviate  by more  than  ±5  % of  the  mean  value  of  the  en t i re  su rface.  

b)  Recogn i ti on  of  the  shade  numbers  

The  shade  numbers  defi ned  i n  Table  D. 1  shal l  be  confi rmed  i n  al l  posi t ions  o f  the  su rface  
to  be  assessed .  

Th is  i s  ensured  us i ng  the  fo l l owing  check:  f lat  c i rcu lar  cal i brated  co lour  samples  wi th  a 
d iameter  of  70  mm  in  every  shade  number defi ned  i n  Annex  D  are  placed  at  a  he i gh t  o f  
28  mm.  The  refl ect ion  value  RY  o f  the  cal i brated  co lour samples  shal l  be  measured  in  the  
ou termost  po in ts  of  the  area to  be  assessed ,  as  wel l  as  i n  the  centre.  

The  refl ecti on  value  RY  o f  the  cal ibrated  co lou r samples  shal l  be  measured  wi th  the  
to lerances  g iven  i n  Table  D. 1 .  

The  H val ues  of  the  l im i t i ng  samples  Hl im i t  and  Hl ower which  are  speci fi ed  i n  Table  D. 2  are  
measured  i n  the  ou termost  po in ts  o f  the  area to  be  assessed ,  as  wel l  as  i n  the  cen tre.  
Therefore,  f lat  ci rcu lar co lour  samples  wi th  a  d iameter  of  70  mm  i n  shade  numbers  5  and  6  
(defined  i n  Annex  D)  are  p laced  at  a  he i gh t  of  28  mm.  Hl im i t  and  Hl ower  shal l  be  
d ist i ngu ishable  from  each  other concern ing  the i r  H values  i n  al l  pos i t i ons  of  the  surface  to  
be  assessed.  

NOTE  2  Squared  co lour samples  wi th  a  l eng th  of  70  mm  and  wid th  of  70  mm  cou l d  be  used  as  wel l .  

NOTE  3  Techn ical  detai l s  are  not  f i xed  i n  order to  be  open  for techn i cal  progress  (e. g .  camera,  software) .  

NOTE  4  The  hue  value  refers  to  the  HSL co l ou r model .  

c)  Defin i ti on  of  the  i l l um inance  

The  measurement  i s  taken  under  a  fu l l  spectral  f l uorescent  tr i band  or  equ ivalent  from  
5  700  K to  7  000  K,  wi th  a co lour  rendering  i ndex  Ra  >  90  % of  i l l um ination .  

NOTE  5  Suppl i ers  for  su i table  l amps  are  i nd i cated  i n  Cl ause  F. 6.  

NOTE  6  Suppl i ers  of  co lou r measuri ng  systems,  wh i ch  meet  these  requ i rements,  are  g i ven  i n  Clause  F. 7.  

d)  M in imum  requ i rement  to  the  resolu t ion  o f  the  d i g i tal  measurement  system  

To  ensu re  a  su ffi ci en t  reso lu tion  use  a test  chart  showing  at  l east  th ree  pai rs  of  b lack and  
wh i te  l i nes  wi th  a th ickness  of  1  mm  each .  The  b lack l i nes  shal l  show a  refl ect ion  value  Ry  
o f  maximum  1 0  %,  the  wh i te  l i nes  shal l  show a  refl ect i on  value  Ry  o f  at  l east  90  %.  The  
refl ecti on  value  of  each  s i ng le  l i ne  i s  to  be  measured  and  s tated  once  i n  horizon tal  
d i rection  and  once  under an  ang le  of  45° .  The  reso lu ti on  i s  su ff ic ient  i f  the  measured  
refl ecti on  value  Ry  o f  each  black l i ne  doesn ’ t  exceed  20  % and  the  measured  refl ecti on  
value  Ry  o f  each  wh i te  l i ne  exceeds  80  %.  

NOTE  7  I f  the  resolu ti on  i s  no t  su ff i ci en t,  i t  can  be  helpfu l  to  use  a  h i gher zoom  resol u ti on .  

NOTE  8  A  poss ible  suppl i er  for adequate  test  charts  i s  i nd i cated  i n  Clause  F. 7.  
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9.1 .6.3  Cri teria  of  val id i ty  

Cri teria  o f  val id i ty  ensure  an  adequate  comparison  of  d i fferent  main  tests.  

Resu l ts  of  the  main  test  accord ing  to  9 . 1 . 5  are  val i d  and  shal l  on ly  be  accepted  i f  fo l lowing  
cri teria  are  fu l f i l l ed .  

•  Time  t  ≤  tmax  accord ing  to  Table  7;  

•  Table  7  shows  tmax  for  each  d iameter of  the  d isc.  

Table  7  – maximum t ime tmax  for each  size of  d isc  

Cooking  zone 
si ze  category  

Diameter  of  
the  d i scs  
(outside)  

tmax  

mm  mm  m in  

≥  1 00   
<  1 30  

1 20  ±  0 , 5  42  

≥  1 30   
<  1 60  

1 50  ±  0 , 5  42  

≥  1 60   
<  1 90  

1 80  ±  0 , 5  37  

≥  1 90   
<  220  

21 0  ±  0 , 5  34  

≥  220  
< 250 

240  ±  0 , 5  32 

≥  250 
< 280 

270  ±  0 , 5  32 

≥  280  
< 31 0 

300  ±  0 , 5  30 

≥  31 0 
≤  330 

330  ±  0 , 5  30 

 

•  Used  sett i ng  

For  checking  the  sett ing  the  actual ly  used  sett i ng  i s  calcu lated  by  the  energy  consumption  
and  t ime  stated  i n  9 . 1 . 5.  The  actual  sett i ng  shal l  work wi th  the  power dens i ty  
0 , 9  W/cm2  ≤  q  ≤  1 , 2  W/cm2 .  

•  Brown ing  i n tens i ty  

For  checking  the  brown ing  i n tens i ty  the  average  l i g h tness  i s  determ ined  us i ng  a  d i g i tal  
evaluati on  system  accord ing  to  9. 1 . 6 . 2 .  The  brown ing  i n tens i ty  shal l  show an  average  
reflect ion  value  wi th in  Ry  1 6 , 4  and  26, 5.  

NOTE  For  vi sual  check,  NCS  1 0  -1 2  accord i ng  to  Annex  D  i s  requ i red .  The  s tated  ranges  for  the  d i g i tal  eval uati on  
and  the  vi sual  assessment  d i ffer  due  to  the  fact  that  the  shade  charts  and  the  f l ou red  d i scs  have  d i fferent  spectral  
rad iati on  characteri st i cs .  

I f  one  of  these  three  cri teria  i s  not  fu l f i l l ed ,  the  main  test  shal l  be  repeated  depend ing  on  the  
un fi l l ed  cri teria wi th  an  i ncrease  of  t ime  or  an  adapti on  of  the  setti ng .  

9.1 .6.4  Cri teria  for  assessment  

•  Change  o f  brown ing  along  d iametral  l i nes  

D ivi de  the  fl ou red  d isc d iameter  i n to  1 28  secti ons  and  determ ine  the  average  shade  
numbers  ���

�����  for  each  section  accord ing  to  Annex D.  Cons ider  the  represented  area of  
each  l i ne  secti on  by  weigh ing  the  average  shade  numbers  ���

�����  wi th  the  d istance  to  the  
cen tre  section ,  p l us  one.  As  a measure  for the  change  of  brown ing  along  th is  l i ne  
calcu late  the  g rad ien t  sum  square  ��line  �  accord ing  to  Formu la (6) .  
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where  

i  i s  the  respective  section  per  l i ne;  

j  i s  the  number of  ro tat ions  of  the  l i ne  (see  below) ,  here  j  =  1 ;  

���
�����  i s  the  average  shade  number  of  each  secti on ;  

GSl i n e  j i s  the  g rad ien t  sum  square,  l i ne  j.  

Rotate  the  l i ne  by  1 5°  e l even  t imes  and  calcu late  GSl i n e  j for each  l i ne  as  shown  i n  Fi gure  7.  

As  a measure  of  the  change  o f  brown ing  of  the  whole  d isc,  calcu late  the  overal l  g rad ient  sum  
square  of  al l  twelve  l i nes  us ing  Formu la (7) .  
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where  

GS  i s  the  overal l  g rad ien t  sum  square.  
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Figure 7  – Diametral  l ines  

•  Rotation  symmetry  

Determ ine  the  d istance  between  the  geometrical  cen tre  of  the  area to  be  assessed  and  
the  centre  of  mass  of  the  image.  

•  Standard  deviation  

Determ ine  the  s tandard  deviati on  of  the  area to  be  assessed  us ing  the  shade  numbers  
accord ing  to  Annex  D  of  the  smal lest  detectable  area.  

•  Brown ing  d i fference  

The  brown ing  d i fference  wi th in  the  area to  be  assessed  i s  calcu lated  by  the  95 th  percenti l e  
m inus  the  5 th  percen ti l e  of  occurri ng  shade  numbers  for the  smal l est  detectable  areas.  

•  Not  browned  areas  

Determ ine  the  percentage  of  not  browned  areas.  Areas  wi th  a hue  value  H ≤  Hl im i t  
(speci f ied  i n  Table  D. 2)  may  be  cons idered  as  not  browned  areas.  

•  Dark cen tre  

Determ ine  i f  the  f l ou red  d isc  shows  a dark cen tre.  The  d iameter of  the  cen tre  i s  calcu lated  
by  0 , 3  t imes  the  d iameter  of  the  area to  be  assessed .  The  cen tre  i s  cons idered  as  too  dark 
i f  the  average  brown ing  i n tens i ty  i s  at  least  2  shade  numbers  h i gher than  the  average  
brown ing  i n tens i ty  o f  the  area to  be  assessed.  

9.2  Measuring  the  Continuous  frying  

9.2. 1  Purpose  

The  purpose  of  th is  test  i s  to  determ ine  whether  the  cooking  zone  can  stead i ly  main tain  a  
moderate ly  h igh  temperatu re  when  frying  con ti nuous ly.  
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NOTE  1  Th i s  test  i s  appl i cabl e  for  comparati ve  testi ng  on l y.  

NOTE  2  Current l y  th i s  test  i s  on l y  appl i cable  for  cooking  zones.  Necessary  adopti ons  for  cooking  areas  are  
under considerat i on .  

9.2.2  Speci fication  of  the  frying  pan  

The assessment  i s  made  by  fryi ng  a batch  of  pancakes  i n  a  frying  pan .  

– Material :  s tain less  s tee l  bottom  cladded  wi th  several  layers,  wh ich  typical ly  c lad  a  
stai n less  stee l  l ayer (e . g .  AISI  430  or  AISI  439  steel ) ,  an  al um in i um  l ayer and  a 
ferromagnetic  l ayer – often  also  cal l ed  "sandwich  l ayer  bottom"  or "alum in i um  clad" .  

– Flatness:  <  0 , 003  a  at  ambien t  temperature,  where  a  i s  the  ou ter  d iameter  of  the  pan  
bottom.  A convex  shaped  bottom  plate  i s  not  al l owed.  The  f latness  of  the  base  has  to  be  
checked  before  s tart ing  a  measuremen t.  

– Th ickness  of  the  bottom:  >  3  mm .  

– No  alum in ium  or  copper spots  on  the  su rface  and  wi thout  an  al um in i um  ring  on  the  
ou ts ide.  

– No  ferromagnetic  d isc bottom,  ferromagnetic  coati ng  or  spu ttering .  

– Wi thou t  rel i efs  and  s tamps,  except  one  smal ler  s tamp wi th  a  d iameter  l ess  than  30  % from  
the  f lat  bottom  d iameter i n  the  centre .  

– No  magnetic  s i dewal l .  

– I nner su rface  o f  the  pan  wi th  non-st ick surface  coating ,  e . g .  polytetrafl uoroethylene  
(PTFE)  

– D imens ion :  the  s i ze  of  pan  shal l  match  the  s ize  of  the  cooking  zone (see  6. 2)  as  wel l  as  
poss ible.  However,  i t  may vary  by  a maximum  of  +20  mm  and  − 1 0  mm.  

For  determ in i ng  the  s i ze  o f  cookware,  the  ou ter  d iameter  (a)  o f  the  f l at  bottom  of  the  pan  i s  
measured .  

The  used  fryi ng  pan  i s  s tated.  For comparative  resu l ts ,  always  the  same des ign  shal l  be  used,  
even  i f  d i fferent  s i zes  are  tested.  

9.2.3  Recipe  for pancakes  

The quanti t i es  of  i ngred ien ts  and  approximate  cooking  du rations  correspondi ng  to  the  
d iameter of  the  cooking  zone  are  g iven  in  Table  8 .  

Table  8  – Ing redients  and  cooking  durations 

I ngred ien ts  Diameter of  the  cooking  zone  
mm  

 ≥ 1 30  and  <  1 60  ≥  1 60  and  <  1 90  ≥  1 90  and  ≤  220  >  220   and  ≤  280  

Whi te  wheat  f l ou r,  wi thou t  
rai s i ng  agen t  

1 40  g  1 40  g  200  g  280  g  

Fresh  m i l k,  fat  con tent  3  %  
to  4  %  

270  g  270  g  400  g  540  g  

Egg  (wi thou t  shel l )  1 1 0  g  1 1 0  g  1 60  g  220  g  

Sal t   3  g  3  g  4  g  6  g  

Batter quanti ty  for each  
pancake  

45  m l  55  m l  85  m l  1 40  m l  

Cooki ng  du rat i on  for the  f i rst  
s i de  

40  s  to  60  s  50  s  to  70  s  60  s  to  80  s  70  s  to  90  s  
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9.2.4  Procedure  

Whisk m i lk and  egg  together,  s i eve  the  f lou r and  sal t  together and  add  to  the  m i lk and  egg  
m ixture.  

Leave  the  batter  to  rest  for  one  hour at  room  temperature  before  baking  the  pancakes.  

For  the  f i rst  pancake g rease  the  fryi ng  pan  on ly  wi th  a th i n  layer  of  vegetable  o i l .  Heat  the  pan  
un t i l  the  centre  of  the  base  has  reached  a  temperature  of  (200  ±  5)  °C  measured  by  a  con tact  
probe.  Pour  the  re levant  quanti ty  of  batter  i n to  the  pan .  

Fry the  pancake un ti l  bubbles  appear i n  the  upper surface  and  the  batter  has  set  (approximate  
times  are  shown  i n  Table  8) .  Turn  the  pancake  and  fry  un t i l  the  second  s ide  i s  g o lden  brown.  
Fry a  total  o f  e igh t  pancakes,  main tain i ng  the  same sett ing  and  the  same  ori en tation  between  
the  frying  pan  and  the  cooking  zone.  

A pre l im inary  test  may be  necessary to  determ ine  the  sett i ng  i n  order  to  ach ieve  the  speci fi ed  
range  of  cooking  durati on  for  each  pancake s tated  (see  Table  8 ) .  

9.2.5  Assessment  

The evenness  of  brown ing  of  the  s i de  wh ich  i s  fri ed  fi rs t  i s  evaluated  for each  pancake – 
except  the  f i rst  one  – by  us ing  the  shade  chart  o f  Annex D.  

The  average  brown ing  of  each  pancake  i s  determined .  The  maximum  d i fference  between  
these  average  values  i s  s tated .  

9.2. 1  Purpose 

The purpose  of  th is  test  i s  to  determ ine  i f  the  cooking  zone  or  cooking  area  can  stead i ly  
main tain  a  med ium-h igh  temperature  when  fryi ng  pancakes  con tinuous ly.   

For cooking  zones ,  the  test  i s  speci fi ed  for  s i zes  that  are  typical ly  used  for  fryi ng ,  i . e .  the  
fo l l owing  d iameters  of  cooking  zones :  

– d iameter of ≥  1 60  mm  to  <  1 90  mm;  

– d iameter o f  ≥  1 90  mm  to  ≤  220  mm.  

For  cooking  areas,  one  frying  pan  i s  used  that  corresponds  to  the  d iameter g iven  for  
cooking  zones .   

The  test  i s  appl icable  for  open  loop control l ed  and  closed  loop control led  cooking  zones  
and  cooking  areas .  

NOTE  1  Th i s  test  i s  appl i cabl e  for  comparati ve  test i ng  on l y.  

NOTE  2  Owi ng  to  the  pan 's  construct i on  (speci f i ed  i n  9 . 2. 2) ,  the  test  i s  not  su i tabl e  for  assessing  the  heat  
d i s tri bu ti on .  

9.2.2  Speci fication  of  the  frying  pan  

– Material :  s tain less  s tee l  bottom  cladded  wi th  several  l ayers,  wh ich  typical ly  c lad  a  
stain less  stee l  l ayer (e . g .  AISI  430  or  AISI  439  steel ) ,  an  alum in i um  l ayer and  a  
ferromagnetic  l ayer – often  also  cal l ed  "sandwich  l ayer  bottom"  or "alum in i um  clad" .  

– Flatness:  <  0 , 003  d at  ambien t  temperature,  where  d i s  the  bottom  d iameter of  the  pan .  A 
convex-shaped  bottom  plate  i s  not  al l owed.  The  fl atness  of  the  base  shal l  be  checked  
before  starti ng  a measurement.  

– Th ickness  o f  the  bottom:  >  3  mm.  
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– No  alum in i um  or  copper spots  on  the  su rface  and  wi thout  an  alumin i um  ring  on  the  
ou ts ide.  

– No  ferromagnetic  d isc  bottom ,  ferromagnetic  coati ng  or  spu tteri ng .  

– Wi thou t  re l i efs  and  stamps,  except  for one  smal l er stamp wi th  a d iameter  l ess  than  30  % 
of  the  f l at  bottom  d iameter i n  the  centre.  

– No  magnetic  s i dewal l .  

– I nner su rface  of  the  pan  wi th  non-stick su rface  coating ,  e . g .  polytetrafl uoroethylene  
(PTFE) .  

– D imens ion :  the  s ize  of  pan  shal l  match  the  s i ze  of  the  cooking  zone  (see  6. 3. 2  or  6. 3 . 3)  as  
much  as  poss ible .  However,  i t  may  vary  by  a  maximum  of  +20  mm  and  m in imum  of  
−1 0  mm .  

The  d iameter  of  the  i nner bottom  of  the  fryi ng  pan  i s  re levant.  The  i nner bottom  d iameter  
corresponds  to  the  usable  surface  of  the  i nner  base.  Fo l low the  i nstructi on  o f  the  cookware  
manufacturer regard ing  the  i nner  bottom  d iameter of  the  cookware.  I f  no  i nstructi ons  are  
g iven ,  measure  the  i nner  d iameter  wi th  a  f lexible  tape.  For  th is ,  pos i ti on  the  f lexible  tape  on  
the  i nner  bottom  su rface,  search ing  the  maximum  measureable  d iameter.   

For  cooking  zones  and  cooking  areas  that  work exclus ively  wi th  a  suppl i ed  frying  pan ,  the  
suppl ied  pan  shal l  be  used .  

Use  the  same  fryi ng  pan  for  the  pre-test  and  the  main  test.  Use  the  fryi ng  pan  wi thou t  
g reas ing .  

Record  the  fryi ng  pan  used  and  i ts  measured  i nner bottom  d iameter.   

9.2.3  Recipe  and  amounts  

The quan ti t ies  of  i ngred ien ts  for one  batch  of  pancakes  are  speci fied  i n  Table  8.  Always  
prepare  the  same amount  and  d iscard  any su rplus  m ixture.  I ng red ien ts  and  amounts ,  as  
defined  i n  Table  8,  shal l  be  used.  

Table  8  – Ing red ients  

I ngred ien ts  Frying  pan ,  i nner bottom  d iameter   

≥  1 50  mm  and  <  1 95  mm   ≥  1 95  mm  and  ≤  240  mm  

i n  g  i n  g  

Wh i te  wheat  f l ou r,  wi thou t  rai s i ng  agent   280  ±  2  365  ±  2  

Fresh  m i l k,  fat  content  3  %  to  4  %   540  ±  2  705  ±  2  

Egg  (wi thou t  shel l )  /  whole  egg  220  ±  2  290  ±  2  

Sal t  6  ±  0 , 5   8  ±  0 , 5  

Baking  powder  

Phosphate  baki ng  powder,  (double  acti ng ) ,  
D iphosphate  (E450  46, 7  %) ;  Natri umcarbonat  
(E500  33, 3  %) ;  wheat  s tarch  

8  ±  0 , 5  1 1  ±  0 , 5  

 

Sieve  the  f l our  and  baking  powder  to  the  other  i ng red ients .  St i r  al l  componen ts  for  (300  ±  1 0)  
s  us i ng  a food  processor.  Make  sure  that  al l  i n g red ients  are  thorough ly  m ixed  and  that  there  
are  no  l umps  i n  the  batter.   

Cover and  store  the  batter  at  room  temperature  for 60  m in  to  1 20  m in .  Then ,  skim  off  any  
foam  from  the  surface  and  s i eve  i t .   
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Table  1 1  – Quanti ty of  batter  per  pancake  

I nner bottom  d iameter  Quanti ty of  batter   

mm  g  

1 50  to  1 65  45  ±  2  

1 66  to  1 80  55  ±  2  

1 81  to  1 95  65  ±  2  

1 96  to  21 0  75  ±  2  

21 1  to  225  85  ±  2  

226  to  240  1 00  ±  2   

 

Use  a  l ad le  or  measure  the  porti ons  of  batter  accord ing  to  the  values  i n  Table  1 1  wi th  
measuring  cups.  I f  cups  are  used ,  f i l l  and  empty  the  cups  f i rst  i n  order  to  coat  the  cups  before  
the  f inal  amount  i s  weighed .   

9.2.4  Pre-test   

I n  order to  define  the  heati ng  up  phase  for  the  pan ,  determ ine  the  hottest  area of  the  pan .   

For radiant  cooking  zones ,  induction  cooking  zones  and  for cooking  areas ,  the  ou ter  
d iameter  of  the  fryi ng  pan  i s  marked  on  the  g lass  ceramic  to  s impl i fy  keeping  the  same  
posi t ion  during  the  fryi ng  process.   

For cooking  zones ,  ensure  that  the  frying  pan  i s  cen tred .   

For cooking  areas ,  posi t i on  the  fryi ng  pan  in  accordance  wi th  Annex  A.  

For  hobs  wi th  closed  loop  controls ,  the  manufacturer's  i nstructi ons  regard ing  the  
pos i t ion ing  o f  the  cookware  shal l  be  fo l lowed .  

Always  pos i t i on  the  frying  pan  empty.  

Heat  the  empty frying  pan  wi th  the  h i ghest  setti ng .  However,  a  boost  functi on  shal l  not  be  
used .  I f  the  i nner bottom  of  the  pan  has  reached  a  med ium-h igh  temperature,  determ ine  the  
hottest  area o f  the  bottom.  A con tact  probe  or  thermography may  be  used.   

Record  the  posi t ion /l ocati on  o f  the  hottest  area as  the  area where  the  temperature  i s  
measured  i n  the  main  test.  

9.2.5  Main  test  

The hob and  the  frying  pan  shal l  be  at  ambien t  temperatu re.  

Posi t ion  the  fryi ng  pan  by  fo l l owing  the  procedure  described  i n  the  pre- test.  

– For open  loop  control led  cooking  zones  and  cooking  areas :  

Swi tch  the  con tro l  to  the  h ighest  sett i ng .  A boost  function  shal l  not  be  used .   

Take  a  con tact  temperatu re  probe  and  con trol  the  temperature  r ise  at  the  hottest  area  
determ ined  i n  the  pre- test.   

For sol id  hotplates ,  radiant  cooking  zones  and  tubu lar  hotplates ,  swi tch  the  power to  
con tinuous  sett i ng  recommended  by  the  manufacturer's  i nstructi ons  when  the  temperature  
reaches  a temperature  of  (1 90  ± 5)  °C.  For i nduction  cooking  zones  and  cooking  areas ,  
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swi tch  the  power to  the  con tinuous  sett ing  recommended  by  the  manufactu rer's  i nstructi ons  
when  the  temperature  reaches  (220  ±  5)  °C.   

I f  no  recommendation  i s  g iven ,  then  set  the  con trol  to  a  sett i ng  s l ig h tly  h i gher  than  the  
med ium  one.   

EXAMPLE  For a  con tro l  wi th  9  poss ibl e  sett i ngs,  sett i ng  6  i s  chosen .   

Pour the  quanti ty  of  batter  i n to  the  pan  not  l ater  than  1 5  s  after swi tch ing  the  power to  the  
con tinuous  sett i ng  and  d istribu te  i t  by  us ing  a  batter  spreader.  Always  ensure  that  the  batter  
i s  poured  and  spread  wi th  s im i lar  handl i ng ,  for  example,  pouri ng  i n to  the  cen tre  of  the  pan  
and  spread ing  cl ockwise.  Start  measuri ng  the  fryi ng  t ime  after f i l l i ng  bu t  before  d istri bu ti ng  
the  batter  i n  the  pan .   

Fry  the  f i rst  pancake  un t i l  the  batter  dries  to  the  po in t  that  i t  no  l onger  drips  when  tu rn i ng .  
Record  the  fryi ng  t ime  i n  s .  I f  necessary,  ad j ust  the  fryi ng  t ime  when  baking  the  second  
pancake.  Then ,  tu rn  the  pancake  and  fry  the  second  s ide  for approximately  20  s .   

Fry  ten  pancakes.  Keep the  sett i ng  unchanged.  Fry  al l  pancakes  exactly  wi th  the  t ime  
determ ined  for  the  second  pancake,  fi rs t  s ide.  The  t ime  i n  between  frying  the  pancakes  shal l  
not  exceed  20  s .  

– For closed  l oop  control l ed  cooking  zones  and  cooking  areas :  

Regard ing  heating  up  and  the  con tinuous  sett ing ,  fo l l ow the  recommendations  g iven  i n  the  
manu facturer's  i nstructions.   

I f  no  recommendation  i s  g iven  and  a temperature  sett i ng  i s  avai lable,  choose  a  sett i ng  as  
cl ose  as  poss ible  to  200  °C.   

Pour  the  quanti ty  o f  batter  i n to  the  pan  no  l ater  than  1 5  s  after  swi tch ing  the  power to  
con tinuous  sett i ng  and  d istri bu te  i t  by  us i ng  a  batter  spreader.  Always  ensure  that  the  batter  
i s  poured  and  spread  wi th  s im i lar  handl i ng ,  for  example,  pouri ng  i n to  the  cen tre  of  the  pan  
and  spread ing  c lockwise.  Start  measuring  the  fryi ng  time  after  f i l l i ng ,  bu t  before  d is tribu t ing  
the  batter  i n  the  pan .   

Fry  the  f i rs t  pancake  un t i l  the  batter  dries  to  the  po in t  that  i t  no  l onger  drips  when  tu rn i ng .  
Record  the  fryi ng  t ime  in  s .  Then ,  tu rn  the  pancake and  fry  the  second  s i de  for  approximately  
20  s .   

Fry  ten  pancakes.  Keep the  sett i ng  unchanged.  Fry  al l  pancakes  exactly  wi th  the  t ime  
determ ined  for  the  second  pancake,  f i rst  s ide.  The  t ime  in  between  frying  the  pancakes  shal l  
not  exceed  20  s .  

9.2.6  Assessment   

9.2.6.1  General  

For al l  pancakes,  assess  the  f i rs t  s i de  fri ed ,  not  the  s i de  after  tu rn ing  the  pancake.  

The  ou ter  c i rcle  of  the  pancake (=  r im)  i s  not  cons idered  (approximate ly  1 0  mm) .  However,  
neg lect  the  two  pancakes  fried  f i rst.  On ly  the  pancakes  number 3  to  1 0  are  i ncluded  i n  the  
assessment.  Dark and  l i gh t  spots  that  have  formed  on  the  pancake  surface,  for  example  by  
bubbles ,  are  not  taken  i n to  account.  

For  cooking  zones  tested  wi th  a  b igger  fryi ng  pan ,  on ly  th is  area of  each  pancake  i s  
assessed  wh ich  corresponds  to  the  d iameter of  the  cooking  zone.  
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The  brown ing  i n tens i ty  for  each  pancake  i s  determ ined  us i ng  the  shade  chart  described  i n  
Annex D.  The  brown ing  i n tensi ty  per pancake i s  defi ned  by  the  predominan t  shade  chart.   

I f  more  than  one  cooking  zone  i s  tested ,  on ly  the  resu l ts  ach ieved  wi th  the  same  fryi ng  pan  
can  be  compared  wi th  each  other and  c lass i f ied .   

9.2.6.2  Cri teria  of  val id i ty  

Resu l ts  of  the  main  test  i n  accordance  wi th  9. 2. 5  are  val id  and  shal l  on ly  be  accepted  i f  the  
fo l l owing  cri teria  are  fu l f i l l ed :  

– Target  brown ing  i n tens i ty  

The  brown ing  i n tensi ty  of  the  pancake  assessed  f i rstly  (=  3 rd  pancake)  shal l  be  i n  the  range  of  
NCS 1 0  ±  2.   

– Frying  time  

The  frying  t ime  for  the  f i rst  s i de  of  al l  pancakes  shal l  be  wi th in  50  s  to  85  s .  

I f  one  of  these  cri teria  i s  not  fu l f i l l ed ,  the  main  test  shal l  be  repeated  wi th  an  adapted  sett i ng  
or  varyi ng  the  t ime.  

9.2.6.3  Cri terion  of  assessment  

The d i fference  of  the  brown ing  in tens i ty  ∆NCS  between  al l  pancakes  assessed  i s  calcu lated  
and  stated.   

Owing  to  the  in fluence  o f  the  frying  pan  chosen  for  the  comparative  test  seri es,  a  deviat ion  of  
maximum  4  s teps  of  the  NCS g rades  i s  al l owed .  

Table  1 2  shows  an  example  for the  assessment  of  pancakes.   

Table  1 2  – Example for the assessment  of  pancakes  

Pancakes  1 a  2a  3  4  5  6  7  8  9  1 0  

Brown ing  i n tens i ty  
per pancake  
(predominant  NCS  
shade  chart )  

1 0  1 1  1 2  1 1  1 2  1 2  1 3  1 3  1 3  1 3  

Cri teri on  of  val i d i ty   NCS  
1 0  ±  2   

 

Cri teri on  of  
assessment  

  Δ NCS  =  1 1  −  1 3  =   −2   

Th i s  d i fference  can  be  caused  by  the  fryi ng  pan  and  i s  neg lected .  The  
tested  cooking  zone  can  s tead i l y  main tain  a  med i um-h i gh  temperatu re  
when  fryi ng  pancakes  con ti nuously.   

a  Pancakes  1  and  2  are  i g n ored  fo r  th e  ca l cu l at i on  o f  b rown i n g  i n ten s i ty.  

 

1 0  Heat  performance of  cooking  zones 

1 0. 1  Purpose 

Electron ic  components  i n  hobs  are  used  for thermal  protection .  Temperature  sensors  are  
i n tegrated  i n to  the  hob.  The power to  the  cooking  zones  can  be  cu t  off  when  temperatures  
reach  cri t i cal  l im i ts.  Also,  the  e lectron ic  control  system  i tsel f  can  requ i re  thermal  protecti on .  
Th is  des ign  characterist i c  can  al ter  the  abi l i ty  to  heat  food.  The  purpose  of  the  test  method  i s  
to  determ ine  the  heati ng  performance  of  hobs  that  have  thermal  protecti on .  

Full document details: IEC 60350-2-2021

http://www.avadocuments.com/doc/iec-60350-2-2021
http://www.avadocuments.com/doc/iec-60350-2-2021

