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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES –  

SAFETY –  
 

Part  2-40:  Particular requirements  for electrical  heat  pumps,  
ai r-condi tioners and  dehumidi fiers 

 
FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn i cal  Commiss i on  ( I EC)  i s  a  worl dwi de  organ izati on  for  s tandard i zati on  compri s i ng  
al l  nat i onal  e l ectrotechn i cal  commi ttees  ( I EC  Nati onal  Commi ttees) .  The  obj ect  o f  I EC  i s  to  promote  
i n ternati onal  co-operati on  on  al l  questi ons  concern i ng  s tandard i zati 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 acti vi t i es ,  I EC  publ i shes  I n ternati onal  Standards ,  Techn i cal  Speci fi cat i ons,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu i des  (hereafter  referred  to  as  “ I EC  
Publ i cati on (s) ”) .  Thei r  preparat i on  i s  en trusted  to  techn i cal  comm i ttees;  any I EC  Nat ional  Comm i 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 ,  g overnmen tal  and  non -
governmen tal  organ i zati ons  l i ai s i ng  wi th  the  I EC  al so  parti c i pate  i n  th i s  preparati on .  I EC  co l l aborates  cl ose l y 
wi th  the  I n ternati onal  Organ i zati on  for  S tandard 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 zati ons .  

2 )  The  formal  deci s ions  or  ag reemen ts  o f  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ibl e,  an  i n ternat i onal  
consensus  o f  opi n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati 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  u se  and  are  accepted  by  I EC  Nat i onal  
Commi ttees  i n  that  sense.  Wh i l e  a l l  reasonable  e fforts  are  made  to  ensu re  that  the  techn i cal  con ten t  o f  I EC  
Publ i cati ons  i s  accu rate ,  I EC  cannot  be  hel d  responsi bl e  for  the  way i n  wh i ch  they are  u sed  o r  for  any  
m i s i n terpretati on  by  any end  u ser.  

4)  I n  o rder to  promote  i n ternati onal  u n i form i ty,  I EC  Nati onal  Commi ttees  undertake  to  appl y  I EC  Publ i cati ons  
transparen tl y  to  the  maximum  exten t  poss i bl e  i n  thei r  nat i onal  and  reg i onal  publ i cati ons.  Any d i vergence  
between  any I EC  Publ i cat i on  and  the  correspond i ng  nat i onal  or  reg i onal  publ i cat i on  shal l  be  cl earl y  i nd i cated  i n  
the  l atter.  

5 )  I EC  i tsel f  does  not  provi de  any attestat i on  o f  con form i ty.  I ndependen t  cert i f i cati on  bod ies  provi de  con form i ty 
assessmen t  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  o f  con form i ty.  I EC  i s  not  responsi bl e  for  any 
servi ces  carri ed  ou t  by  i ndependen t  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  o f  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 nd i vi dual  experts  and  
members  of  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Commi ttees  for  any personal  i n j u ry,  property  damage  or  
o ther damage  o f  any natu re  whatsoever,  whether  d i rect  or  i nd i rect,  o r  for  costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  o f  the  publ i cati on ,  u se  o f ,  o r  re l i ance  upon ,  th i s  I EC  Publ i cat i on  o r  any o ther  I EC  
Publ i cati ons.   

8 )  Atten ti on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cati on .  Use  o f  the  re ferenced  publ i cati ons  i s  
i n d i spensable  for  the  correct  appl i cati on  o f  th i s  publ i cati on .  

9 )  Atten t i on  i s  d rawn  to  the  poss ibi l i ty  that  some  o f  the  e l emen ts  o f  th i s  I EC  Publ i cat i on  may be  the  subj ect  o f  
paten t  r i gh ts .  I EC  shal l  n ot  be  he l d  responsi bl e  for  i den ti fyi ng  any o r  al l  such  paten t  ri g h ts .  

DISCLAIMER 
Th is  Consol idated  version  is  not  an  official  IEC Standard  and  has  been  prepared  for  
user convenience.  Only the  current  versions of  the  standard  and  i ts  amendment(s)  
are  to  be  considered  the official  documents.  

Th is  Consol idated  version  of  IEC 60335-2-40  bears  the  ed i t ion  number 5.1 .  I t  consists  of  
the  fi fth  ed i tion  (201 3-1 2)  [documents  61 D/21 3/FDIS and  61 D/220/RVD]  and  i ts  
amendment  1  (201 6-04)  [documents  61 D/333/FDIS and  61 D/334/RVD] .  The  technical  
content  is  identical  to  the  base ed i t ion  and  i ts  amendment.  

In  th is  Red l ine  version ,  a  vertical  l i ne  in  the  marg in  shows where  the  technical  content  
is  modi fied  by amendment  1 .  Add i tions are  in  g reen  text,  deletions  are  in  strikethrough  
red  text.  A separate  Final  version  wi th  al l  changes  accepted  is  avai lable in  th is  
publ ication .  
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I n ternational  Standard  IEC  60335  has  been  prepared  by subcommi ttee  61 D:  Appl iances  for 
ai r-cond i tion ing  for  household  and  s im i lar  purposes,  o f  I EC  techn ical  commi ttee  61 :  Safety  of  
household  and  s im i lar  e lectrical  appl iances.  

The  principal  changes  i n  th is  ed i t ion  as  compared  wi th  the  fou rth  ed i ti on  are  as  fo l l ows  (m inor 
changes  are  not  l i s ted) :   

– 3 . 1 27  and  3 . 1 28  – added  new defin i t ions;  

– 5 . 1 0  – l eng th  of  refrigeran t  l i nes  now speci fi ed  for testi ng ;  

– 7. 1  – changed  marking  requ i rements  for  flammable  refrigerants ;  

– 8 . 1 5  – added  requ i rement  to  clari fy  the  placement  of  i nstal lation  panels  du ring  testi ng ;  

– 1 1 . 2. 1  – clari fi cati on  of  test  procedure;  

– 1 9  – (whole  clause)  – replaced  i n  i ts  en ti rety;  

– 21 . 2  – added  new coverage  for vi bration  considerati ons  during  transport;  

– 22.46  – added  clari fi cation  for  PEC;   

– 22. 1 1 8  – added  coverage  for  use  of  mechan ical  connectors  i ndoors  when  employing  
flammable  refrigerants ;  

– 32  – made  th i s  section  of  Part  1  appl i cable;  

– Annex FF2.4  – revised  calcu lation  for calcu lating  volume  (V) ;  

– Annex FF2.5  – revis ion  of  al lowable  concen tration  of  fl ammable  refri geran t  gas;  

– Annex GG8  – new coverage  added;  

– Annex HH  – added  i n formative  annex.   

Th is  publ icati on  has  been  drafted  i n  accordance  wi th  the  ISO/IEC  Di recti ves,  Part  2 .  

Th is  part  2  i s  to  be  used  i n  con juncti on  wi th  the  latest  ed i ti on  of  IEC  60335-1  and  i ts  
amendments.  I t  was  establ i shed  on  the  basis  of  the  fi fth  ed i t ion  (201 0)  of  that  s tandard .  

NOTE  1  When  “Part  1 ”  i s  men t i oned  i n  th i s  s tandard ,  i t  re fers  to  I EC  60335-1 .  

Th is  part  2  supplements  or  mod i fi es  the  correspond ing  clauses  i n  I EC  60335-1 ,  so  as  to  
convert  that  publ icati on  i n to  the  IEC  standard :  Safety  requ i rements  for  e lectrical  heat  pumps,  
ai r-cond i t ioners  and  dehumid i fi ers.  

When  a  parti cu lar subclause  of  Part  1  i s  not  men tioned  i n  th i s  part  2 ,  that  subclause  appl ies  
as  far as  i s  reasonable.  When  th is  s tandard  states  "add i t ion ",  "mod i fi cation "  or  " replacement" ,  
the  re levant  text  i n  Part  1  i s  to  be  adapted  accord ing ly.  

NOTE  2  The  fo l l owi ng  numberi ng  system  i s  u sed :  

–  subcl auses,  tabl es  and  f i g u res  that  are  numbered  s tarti ng  from  1 01  are  add i t i onal  to  those  i n  Part  1 ;  

–  u n l ess  no tes  are  i n  a  new subclause  or  i nvo l ve  notes  i n  Part  1 ,  th ey are  n umbered  s tart i ng  from  1 01 ,  i ncl u d i ng  
those  i n  a  replaced  cl ause  or subclause;   

–  add i t i onal  annexes  are  l ettered  AA,  BB,  e tc.  

NOTE  3  The  fo l l owi ng  pri n t  types  are  u sed :   

– requ i rements:  i n  roman  type;  

–  test specifications: in italic type; 

– n o tes :  i n  smal l  roman  type .  

Words  i n  bold  i n  the  text  are  defi ned  i n  C lause  3 .  When  a  defi n i t i on  concerns  an  ad ject i ve ,  the  ad j ect i ve  and  
associ ated  noun  are  al so  i n  bo l d .  
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The  fo l lowing  d i fferences  exist  i n  the  coun tries  i nd icated  below:  

– 6 . 1 :  C l ass  0 I  appl i ances  are  al l owed  (Japan ) .  

– 1 1 . 8 :  The  temperatu re  of  the  wooden  wal l s  i n  the  test  cas i ng  i s  l im i ted  to  85  °C  (Sweden ) .  

A l i st  o f  al l  parts  of  the  I EC  60335  series,  under the  general  t i t le :  Household and similar 
electrical appliances – Safety,  can  be  found  on  the  IEC  websi te.  

The  commi ttee  has  decided  that  the  con ten ts  of  the  base  publ ication  and  i ts  amendment  wi l l  
remain  unchanged  un ti l  the  stabi l i ty  date  i nd icated  on  the  IEC  web  s i te  under 
"h ttp: //webstore. i ec. ch"  i n  the  data re lated  to  the  speci fi c  publ icati on .  At  th i s  date,  the  
publ i cation  wi l l  be   

•  recon fi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or  

•  amended .  

A bi l i ngual  version  of  th is  publ icati on  may be  i ssued  at  a  later  date.  

NOTE  The  atten ti on  o f  the  Nati onal  Commi ttees  i s  d rawn  to  the  fact  that  the  amendmen t  i s  i n tended  to  make  the  
i n formati on  avai l abl e  before  a  fu l l  revi s i on  o f  I EC  60335-2-40  wi l l  be  l aunched .  

 

IMPORTANT – The 'colour inside'  logo  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  
understanding  of  i ts  contents.  Users  shou ld  therefore print  th is  document  using  a  
colour  printer.  
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INTRODUCTION  

I t  has  been  assumed  i n  the  drafti ng  of  th i s  I n ternational  Standard  that  the  execu tion  of  i ts  
provis ions  i s  en trusted  to  appropriate ly  qual i fied  and  experienced  persons.   

Th is  standard  recogn izes  the  i n ternational l y  accepted  level  o f  protection  against  hazards  such  
as  e lectri cal ,  mechan ical ,  thermal ,  f i re  and  rad iation  of  appl iances  when  operated  as  i n  
normal  use  taking  i n to  accoun t  the  manu factu rer's  i nstructions.  I t  also  covers  abnormal  
s i tuations  that  can  be  expected  i n  practice.  

Th is  standard  takes  i n to  accoun t  the  requ i rements  of  I EC  60364 as  far as  possible  so  that  
there  i s  compatibi l i ty  wi th  the  wi ri ng  ru les  when  the  appl iance  i s  connected  to  the  supply 
mains.  However,  national  wi ri ng  ru les  may d i ffer.  

I f  an  appl iance  wi th in  the  scope  of  th i s  s tandard  also  i ncorporates  functions  that  are  covered  
by another part  2  o f  I EC  60335,  the  re levan t  part  2  i s  appl ied  to  each  functi on  separately,  as  
far  as  i s  reasonable.  I f  appl icable,  the  i n fl uence  of  one  functi on  on  the  other i s  taken  i n to  
account.  

When  a  part  2  s tandard  does  not  i nclude  add i ti onal  requ i rements  to  cover hazards  deal t  wi th  
i n  Part  1 ,  Part  1  appl ies.  

NOTE  1  Th i s  means  that  the  techn i cal  comm i ttees  respons ibl e  fo r  the  part  2  s tandards  have  determ i ned  that  i t  i s  
not  n ecessary  to  speci fy  part i cu l ar  requ i remen ts  for  the  appl i ance  i n  questi on  over and  above  the  general  
requ i remen ts .  

Th is  standard  i s  a  product  fam i l y  standard  deal i ng  wi th  the  safety  of  appl iances  and  takes  
precedence  over hori zon tal  and  generic  standards  covering  the  same  subject.   

NOTE  2  Hori zon tal  and  g eneri c  s tandards  coveri ng  a  hazard  are  not  appl i cable  s i nce  they have  been  taken  i n to  
cons i derati on  when  devel opi ng  the  general  and  part i cu l ar  requ i remen ts  for  the  I EC  60335  seri es  of  s tandards.  For  
example,  i n  the  case  of  temperatu re  requ i remen ts  for  su rfaces  on  many appl i ances,  g eneri c  s tandards,  such  as  
I SO  1 3732-1  for  h ot  su rfaces,  are  not  appl i cabl e  i n  add i t i on  to  Part  1  o r  part  2  s tandards.  

An  appl iance  that  compl ies  wi th  the  text  o f  th is  standard  wi l l  not  necessari l y  be  considered  to  
comply wi th  the  safety  principles  of  the  standard  i f,  when  examined  and  tested ,  i t  i s  found  to  
have  other featu res  that  impai r  the  level  o f  safety covered  by these  requ i rements.  

An  appl iance  employing  materials  or having  forms  of  construction  d i fferi ng  from  those  detai led  
i n  the  requ i rements  of  th is  s tandard  may be  examined  and  tested  accord ing  to  the  i n ten t  of  
the  requ i rements  and ,  i f  found  to  be  substan tial l y  equ ivalen t,  may be  considered  to  comply 
wi th  the  standard .  
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES –  
SAFETY –  

 
Part  2-40:  Particular requirements  for electrical  heat  pumps,  

ai r-condi tioners and  dehumidi fiers 
 
 

  

1  Scope  

Th is  clause  of  Part  1  i s  replaced  by the  fo l l owing .  

Th is  part  o f  I EC  60335  deals  wi th  the  safety of  e lectric  heat  pumps ,  i nclud ing  sani tary  hot  
water  heat  pumps ,  air  cond i tioners ,  and  dehumidi fiers  i ncorporating  motor-compressors  
and  hydronic  room  fan  coi ls  un i ts ,  thei r  maximum  rated  vol tages  be ing  not  more  than   
250  V for  s i ng le  phase  appl iances  and  600  V for al l  o ther  appl iances.  Partial  un i ts  are  wi th in  
the  scope  of  th is  I n ternational  Standard.  

Appl iances  not  i n tended  for  normal  household  use  bu t  wh ich  nevertheless  may be  a  source  of  
danger to  the  publ i c,  such  as  appl iances  i n tended  to  be  used  by l aymen  i n  shops,  i n  l i gh t  
i ndustry  and  on  farms,  are  wi th in  the  scope  of  th is  s tandard .  

Th is  standard  also  appl i es  to  e lectri c  heat  pumps ,  air  cond i tioners  and  dehumid i fiers  
con tain ing  flammable  refrigerant .  Flammable  refrigerants  are  defined  i n  3 . 1 21 .  

The  appl iances  referenced  above  may consist  of  one  or  more  factory made  assembl ies.  I f  
provided  i n  more  than  one  assembly,  the  separate  assembl ies  are  to  be  used  together,  and  
the  requ i rements  are  based  on  the  use  of  matched  assembl ies.  

NOTE  1 01  A  defi n i t i on  o f  ‘motor-compressor’  i s  g i ven  i n  I EC  60335-2-34,  wh i ch  i ncl udes  the  s tatement  that  the  
term  motor-compressor  i s  u sed  to  des i gnate  e i ther  a  hermeti c  motor-compressor or  sem i -hermeti c  motor-
compressor.  

NOTE  1 02  Requ i remen ts  for  re fri gerati on  safety  are  covered  by  I SO  51 49,  and  requ i rements  for  con tai ners  
i n tended  for  s torage  o f  the  heated  water  i nclu ded  i n  san i tary  hot  water  heat  pumps  are ,  i n  add i t i on ,  covered  by  
I EC  60335-2-21 .  

Th is  standard  does  not  take  i n to  accoun t  chemicals  refri geran ts  other than  g roup those  
classi fi ed  as  A1 ,  A2L,  A2  or  A3  as  defined  by under ISO 81 7  or  ANSI /ASHRAE 34  [ ISO 81 7]  
classi fi cati on .  

Th is  standard  speci fies  parti cu lar requ i rements  for  the  use  of  flammable  refrigerants .  Un less  
speci fi cations  are  covered  by th is  s tandard ,  i nclud ing  the  annexes,  requ i rements  for 
refri gerating  safety  are  covered  by I SO 51 49.   

The  sections  and  clauses  i n  I SO 51 49  of  particu lar concern  to  th is  s tandard  are  as  fo l l ows:  

– Section  3 :  "Design  and  construction  of  equ ipment"  appl ies  to  al l  appl i ances  and  systems.  

– Section  4:  "Requ i rements  for  u ti l i zati on "  appl ies  to  appl iances  and  systems  wh ich  are  for 
“s im i lar  e lectrical  appl iances”,  i . e .  commercial  and  l i gh t  i ndustrial .  

– Section  5:  "Operating  procedures"  appl ies  to  appl iances  and  systems  wh ich  are  for  
“s im i lar  e lectri cal  appl iances”,  i . e .  commercial  and  l i gh t  i ndustrial .  

Supplementary  heaters ,  or  a  provis ion  for  thei r  separate  i nstal lation ,  are  wi th in  the  scope  of  
th i s  s tandard ,  bu t  on ly  heaters  wh ich  are  designed  as  a  part  o f  the  appl iance  package,  the  
con tro ls  being  i ncorporated  i n  the  appl iance.  
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NOTE  1 03  Atten ti on  i s  d rawn  to  the  fact  that   

– for  appl i ances  i n tended  to  be  u sed  i n  veh i cl es  or  on  board  sh i ps  or  a i rcraft ,  add i t i onal  requ i remen ts  may be  
necessary;  

– for  appl i ances  subj ected  to  pressu re,  add i t i onal  requ i rements  may be  necessary;  

– i n  many coun tri es ,  add i t i onal  requ i remen ts  are  speci f i ed ,  for  example,  by  the  nati onal  heal th  au thori t i es  
responsi bl e  for  the  pro tecti on  o f  l abou r and  the  nati onal  au thori t i es  responsi bl e  for  s torage,  transportat i on ,  
bu i l d i ng  constructi ons  and  i n stal l ati ons .  

NOTE  1 04  Th i s  s tandard  does  not  appl y to  

– h um id i f i ers  i n tended  for  use  wi th  heat i ng  and  cool i ng  equ ipmen t  ( I EC  60335-2-88) ;  

– appl i ances  des i gned  excl us i ve l y  fo r  i n dustri al  process i ng ;   

– appl i ances  i n tended  to  be  used  i n  l ocati ons  where  special  cond i t i ons  prevai l ,  such  as  the  presence  o f  a  
corros ive  or  expl os i ve  atmosphere  (dust ,  vapou r or  gas) .   

2  Normative references 

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

Addition: 

I EC  60068-2-52,  Environmental testing – Part 2: Tests – Test Kb: Salt mist,  cyclic (sodium,  
chloride solution)  

I EC  60079-1 4,  Explosive atmospheres – Part 14: Electrical installations design,  selection and 
erection 

I EC  60079-1 5:201 0,  Explosive atmospheres – Part 15: Equipment protection by type of 
protection "n" 

I EC  60335-2-34:201 2,  Household and similar electrical appliances – Safety – Part 2-34: 
Particular requirements for motor-compressors 

I EC  60335-2-51 ,  Household and similar electrical appliances – Safety – Part 2-51: Particular 
requirements for stationary circulation pumps for heating and service water installations 

ISO 81 7:2005,  Refrigerants – Designation system  

ISO 51 49:1 993,  Mechanical refrigerating systems used for cooling and heating – Safety 
requirements 

ISO 701 0:  201 1 ,  Graphic Symbols – Safety colours and safety signs – Registered safety signs 

ISO 1 4903,  Refrigerating systems and heat pumps – Qualification of tightness of components 
and joints  

ANSI /ASHRAE 34:201 0,  Designation and safety classification of refrigerants  

ASTM  D4728-01 :2001 ,  Standard Test Method for Random Vibration Testing of Shipping 
Containers 
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3  Terms and  defin i tions   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

3.1 .4  Addition: 

Note  1 01  to  en try:  I f  the  appl i ance  compri ses  e l ectri cal  accessori es ,  i n cl u d i ng  fans,  the  rated  power  i npu t  i s  
based  upon  the  to tal  maximum  electrical  power  i npu t  wi th  al l  accessori es  energ i zed ,  when  operati ng  con ti nuousl y  
u nder the  appropri ate  envi ronmen tal  cond i t i ons .  I f  th e  heat  pump  can  be  operated  i n  the  heati ng  o r  cool i ng  mode,  
the  rated  power  i nput  i s  based  upon  the  i npu t  i n  the  heati ng  or  i n  the  cool i ng  mode,  wh i chever  i s  the  g reater.   

3.1 .9  Replacement: 
normal  operation  
cond i ti ons  that  apply  when  the  appl iance  i s  moun ted  as  i n  normal  use  and  i s  operati ng  under 
the  most  severe  operating  cond i t ions  speci fied  by the  manu factu rer  

3 . 1 01  
heat  pump 
appl iance  wh ich  takes  up  heat  at  a  certain  temperatu re  and  re leases  heat  at  a  h i gher 
temperatu re  

Note  1  to  en try:  When  operated  to  provi de  heat  (e . g . ,  for  space  heati ng  or  water  heati ng ) ,  the  appl i ance  i s  sai d  to  
operate  i n  the  heati ng  mode;  when  operated  to  remove  heat  ( for  example,  for  space  cool i ng ) ,  i t  i s  sai d  to  operate  i n  
the  cool i ng  mode.   

Note  2  to  en try:  A  heat  pump  can  con tai n  a  combi nati on  o f  condensing  un i t  or  condenser  un i t  and  an  
evaporating  un i t  o r  evaporator  un i t  and  can  be  equ ipped  to  operate  i n  a  reverse  cycl e  mode.  

3.1 02  
san i tary hot  water  heat  pump 
heat  pump in tended  to  transfer  heat  to  water su i table  for  human  consumption  

3.1 03  
ai r  cond i tioner 
encased  assembly or  assembl ies  designed  as  an  appl iance  to  provide  del i very of  cond i ti oned  
ai r  to  an  enclosed  space,  room  or zone   

Note  1  to  en try:  I t  i n cl udes  an  e l ectri cal l y  operated  re fri gerati on  system  for  cool i ng  and  poss i bl y  dehum id i fyi ng  the  
ai r.   

Note  2  to  en try:  I t  may have  means  for  heati ng ,  c i rcu l at i n g ,  cl ean i ng  and  hum id i fyi ng  the  ai r.  

Note  3  to  en try:  An  ai r  condi ti oner  can  con tai n  a  combi nati on  o f  condensing  un i t  o r  condenser  un i t  and  an  
evaporating  un i t  o r  evaporator  un i t .  

3.1 04  
dehumid i fier  
encased  assembly designed  to  remove  moistu re  from  i ts  su rround ing  atmosphere   

Note  1  to  en try:  I t  i n cl udes  an  e l ectri cal l y  operated  refri gerat i on  system  and  the  means  to  ci rcu l ate  ai r.  I t  al so  
i ncl udes  a  d rai n  arrangemen t  for  co l l ecti n g  and  s tori ng  and /or  d i sposi ng  o f  the  condensate.  

3.1 05  
dehumid i fication  – comfort  
dehumid i fi cati on  to  reduce  the  humid i ty  wi th in  a  space  to  a  l evel  to  sati sfy the  requ i rements  of  
the  occupants  

3.1 06  
dehumid i fication  – process 
dehumid i fi cati on  to  reduce  the  hum id i ty  wi th in  a  space  to  a  l evel  necessary for  the  process  or 
the  storage  of  goods  and/or materials  or  the  drying  ou t  o f  the  bu i l d ing  fabric  
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3.1 07 
dehumid i fication  – heat  recovery 
dehumid i fi cati on  where  the  laten t  and  sensi t i ve  heat  removed  from  the  space  together wi th  
the  compressor heat  i s  reused  i n  another appl ication  rather  than  rejected  ou ts ide  to  waste  

3.1 08 
wet-bu lb  temperature  
WB  
temperatu re  i nd icated  when  the  temperature-sensi ti ve  e lement  i n  a  wetted  wick has  reached  a 
state  of  constan t  temperature  (evaporative  equ i l i bri um)  

3.1 09  
dry-bu lb  temperature   
DB  
temperatu re  i nd icated  by a  d ry,  temperature-sensi t i ve  e lement  sh ielded  from  the  effects  of  
rad iation   

3.1 1 0  
evaporator 
heat  exchanger  i n  wh ich  refrigeran t  l i qu id  i s  vaporized  by absorption  of  heat  

3.1 1 1  
heat  exchanger 
device  speci fi cal l y  designed  to  transfer heat  between  two  physical l y  separated  fl u ids  

3.1 1 2  
indoor heat  exchanger 
heat  exchanger  des igned  to  transfer heat  to  the  i ndoor parts  of  the  bu i l d ing  or  to  the  i ndoor 
hot  water suppl ies  (e . g .  san i tary water)  or  to  remove  heat  therefrom  

3.1 1 3  
outdoor heat  exchanger 
heat  exchanger  des igned  to  remove  or  re lease  heat  from  the  heat  source  ( for example,  
g round  water,  ou tdoor ai r,  exhaust  ai r,  water or  brine)  

3.1 1 4  
supplementary heater 
electric  heater provided  as  part  o f  the  appl iance  to  supplement  or  replace  the  ou tpu t  of  the  
refri gerant  ci rcu i t  o f  the  appl iance  by operation  i n  con junction  wi th ,  or  i nstead  of,  the  
refri gerati on  ci rcu i t  

3.1 1 5  
pressure-l imi ting  device 
mechan ism  that  au tomatical l y  responds  to  a  predeterm ined  pressure  by stopping  the  
operation  of  the  pressure- imposing  e lement  

3.1 1 6  
pressure-rel ief  device 
pressure  actuated  valve  or  ruptu re  member wh ich  functions  to  rel ieve  excessive  pressure  
au tomatical ly  

3.1 1 7 
sel f-contained  un i t  
complete  appl iance,  i n  su i table  frame(s)  or  enclosu re(s) ,  that  i s  fabricated  and  sh ipped  i n  one  
or  more  secti ons,  and  has  no  refri geran t  con tain ing  parts  connected  i n  the  f i e ld  other than  by 
compan ion  or block valves  
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Note  1  to  en try:  A  sel f-contained  un i t  i n  a  s i ng le  frame  or  enclosu re  i s  cal l ed  a  s i ng le  package  un i t .  

Note  2  to  en try:  A  sel f-contained  un i t  i n  more  than  one  frame  encl osu re  i s  cal l ed  a  spl i t  package  un i t .  

3.1 1 8  
appl iances  accessible  to  the  general  publ ic  
appl iances  i n tended  to  be  located  i n  residential  bu i ld ings  or  i n  commercial  bu i ld ings  

3.1 1 9  
appl iances  not  accessible  to  the  general  publ ic  
appl iances  wh ich  are  i n tended  to  be  main tained  by qual i f ied  service  personnel  and  located  
e i ther i n  mach ine  rooms  and  the  l i ke  or  at  a  l evel  not  l ess  than  2 ,5  m  or  i n  secured  rooftop  
areas  

3.1 20  
hydronic  fan  coi l  un i t  
ai r  hand l ing  un i t  
factory-made  assembly wh ich  provides  one  or  more  of  the  functions  of  forced  ci rcu lation  of  
ai r,  for  heating ,  and/or  cool ing ,  wh ich  may also  i nclude  the  function  of  dehumid i fication  
and/or f i l teri ng  of  ai r,  bu t  wh ich  does  not  i nclude  the  sou rce  of  cool ing  or  heati ng  

Note  1  to  en try:  The  devi ce  i s  normal l y  des i g ned  for  free  i n take  o f  ai r  from  a  room  and  de l i very  o f  ai r  i n to  the  
same  room ,  bu t  may be  appl i ed  wi th  duct  work.  Hydron ic  fan  coi l  un i ts  can  i ncl ude  provi s i on  for  e l ectri c  
res i stance  heati ng .  Heat  exchanger  co i l s  are  i n tended  for  hydron i c  h eati ng  and  cool i ng  on l y.  

Note  2  to  en try:  Th i s  devi ce  may be  des i g ned  for  fu rred - i n  appl i cat i on  or  wi th  an  encl osu re  for  appl i cati on  wi th i n  
the  cond i t i oned  space.  

3.1 21   
flammable  refrigerant  
refri geran t  l i s ted  under ISO 81 7  or ASHRAE 34  wi th  a  classi fi cation  of  class  A2L,  A2  or  A3  i n  
compl iance  wi th  ANSI /ASHRAE 34  [ISO 81 7]  classi fi cation  

3.1 22  
refrigerating  system 
combination  of  i n terconnected  refri geran t  con tain ing  parts  consti tu ti ng  one  closed  refrigeran t  
ci rcu i t  i n  wh ich  refri geran t  i s  ci rcu lated  for  the  pu rpose  of  extracting  heat  at  the  l ow 
temperatu re  s ide  to  re ject  heat  at  the  h i gh  temperature  s ide  by chang ing  the  state  of  the  
refri geran t  

3.1 23  
maximum al lowable  pressure 
l im i t  to  the  refri gerating  system  operating  pressure,  general l y  the  maximum  pressure  for  wh ich  
the  equ ipment  i s  designed,  as  speci fied  by the  manu factu rer 

Note  1  to  en try:  Maximum  al l owable  pressu re  consti tu tes  a  l im i t  to  the  operati ng  pressu re  whether the  equ i pmen t  i s  
worki ng  or not,  see  Cl ause  21 .  

3.1 24  
low-pressure  side 
part(s)  o f  a  refri gerating  system  operating  at  the  evaporator  pressure  

3.1 25  
h igh-pressure  side 
part(s)  o f  a  refri gerating  system  operating  at  the  condenser pressure  

3.1 26  
service  port  
means  to  access  the  refri gerant  i n  a  refri gerati ng  system  for  the  purpose  of  charg ing  or 
servicing  the  system,  typical l y  a  valve,  tube  extension  or  en try l ocation  
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3.1 27 
factory sealed  appl iance 
appl iance  i n  wh ich  al l  refrigerating  system  parts  have  been  sealed  t i gh t  by  weld i ng ,  brazing  or 
a  s im i lar  permanent  connection  du ring  the  manufacturing  process  

3.1 28 
sing le  package un i t  
factory assembly of  components  of  refri geration  system  fi xed  on  a  common  mounting  to  form  
a  d iscrete  un i t  

3.1 29  
condenser  
heat  exchanger  i n  wh ich  refrigeran t  vapor i s  condensed  by removal  o f  heat  

3.1 30  
condensing  un i t  
factory-made  assembly that  i ncludes  one  or  more  motor-compressors,  condenser  i n  cool i ng  
mode  and  motor-driven  fan ,  blower or  pump to  ci rcu late  the  heat  transfer  f l u id  th rough  the  
condenser  wi th  associated  operational  con trols  i n  add i ti on  to  the  necessary wi ri ng   

Note  1  to  en try:  These  un i ts  are  i n tended  for  f i e l d  connecti on  to  an  evaporator  un i t .  A  condensing  un i t  can  al so  
be  equ ipped  to  operate  i n  the  reverse  cycl e  mode.  A  condensing  un i t  can  i ncl ude  expansion  devi ce(s) .  

3.1 31  
condenser un i t  
factory-made  assembly that  i ncludes  one  or  more  condensers  i n  cool i ng  mode  and  motor-
driven  fan ,  b lower or pump to  ci rcu late  the  heat  transfer  fl u id  th rough  the  condenser  wi th  
associated  operational  con tro ls  i n  add i tion  to  the  necessary wi ri ng   

Note  1  to  en try:  These  un i ts  are  i n tended  for  f i e l d  connecti on  to  an  evaporating  un i t .  A  condenser  un i t  can  a l so  
be  equ ipped  to  operate  i n  the  reverse  cycl e  mode.   

Note  2  to  en try:  A  condenser un i t  does  not  i n cl ude  a  motor  compressor  or  expansion  devi ce .  

3.1 32  
evaporating  un i t   
factory-made  assembly that  i ncludes  one  or  more  motor-compressors,  evaporator  i n  cool ing  
mode,  expansion  device(s) ,  and  motor-dri ven  fan ,  b lower or  pump to  ci rcu late  fl u id  th rough  
the  evaporator  wi th  associated  operational  con tro ls  i n  add i ti on  to  the  necessary wi ri ng   

Note  1  to  en try:  These  un i ts  are  i n tended  for  f i e l d  connecti on  to  a  condenser  un i t .  An  evaporati ng  un i t  can  a l so  
be  equ i pped  to  operate  i n  the  reverse  cycle  mode  and  can  i ncl ude  provis i on  for  e l ectri c  res i s tance  heati ng  o r 
s im i l ar  sou rces  o f  auxi l i ary heat.  

3.1 33   
evaporator un i t   
factory-made  assembly that  i ncludes  one  or more  evaporators  i n  cool ing  mode,  and  may 
i nclude  a  motor-driven  fan ,  b lower or pump to  ci rcu late  fl u id  th rough  the  evaporator  wi th  
associated  operational  con tro ls  i n  add i tion  to  the  necessary wi ring   

Note  1  to  en try:  These  un i ts  are  i n tended  for  f i e l d  connecti on  to  a  condensing  un i t .  An  evaporator  un i t  can  al so  
be  equ i pped  to  operate  i n  the  reverse  cycle  mode  and  can  i ncl ude  provi s i on  for  e l ectri c  res i s tance  heati ng  or  
s im i l ar  sou rces  o f  auxi l i ary heat.   An  evaporator  un i t  can  i ncl ude  expansion  devi ce(s) .  

Note  2  to  en try:  An  evaporator  un i t  does  not  i n cl ude  a  motor  compressor.  

3.1 34  
partial  un i t   
condensing  un i t ,  evaporating  un i t ,  condenser un i t ,  or  evaporator un i t  wh ich  are  part  o f  a  
total  assembly of  a  heat  pump ,  ai r-condi tioner ,  or  sani tary hot  water heat  pumps  where  
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not  al l  assembl ies  to  create  the  complete  refrigeration  system  are  speci fied  by the  
manu factu rer 

Note  1  to  en try:  Partial  un i ts  are  eval uated  for  safety  as  s tand -alone.  

3.1 35  
instal led  height  
hi nst   
h ei gh t  o f  the  bottom  of  the  appl iance  relati ve  to  the  fl oor of  the  room  after i nstal lation  

Note  1  to  en try:  The  i ns tal l ed  he i gh t  i s  g i ven  i n  metres .   

3.1 36  
release offset  
hrel   
d i stance  from  the  bottom  of  the  appl iance  to  an  open ing  where  refrigerant  can  leave  the  
appl iance  i n  the  even t  of  a  refrigeran t  l eak 

Note  1  to  en try:  The  re l ease  o ffset  i s  g i ven  i n  metres .  

3.1 37 
refrigerant  charge 
mc   
actual  refrigerant  charge  o f  a  s i ng le  refri gerating  system   

Note  1  to  en try:  The  refrigerant  charge  i s  expressed  i n  kg .  

3.1 38 
maximum  refrigerant  charge 
mmax  
maximum  refrigerant  charge  for  a  s ing le  refrigerating  system  as  resu l t  from  a  calcu lation  
for  room  area or  s im i lar   

Note  1  to  en try:  The  maximum  refrigerant  charge  i s  expressed  i n  kg .  

4 General  requ irement   

Th is  clause  of  Part  1  i s  appl i cable.   

5  General  condi tions for the tests  

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

5.2  Addition: 

The testing of Clause 21  may be carried out on separate samples.  The testing of Clauses 11,  
19 and 21  shall require that pressure measurements be made at various points in the 
refrigerating system.  

At least one additional specially prepared sample is required for the tests of Annex FF (Leak 
simulation tests),  if that test option is selected.  

The temperatures on the refrigerant piping should be measured during the test of Clause 11 .  

NOTE  Due  to  the  poten ti al l y  hazardous  natu re  o f  the  tests  o f  C l ause  21  and  Annexes  EE  and  FF,  speci al  
precau t i ons  need  to  be  taken  when  carryi ng  ou t  the  tests .  
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5.6  Addition:  

Any controls which regulate the temperature or humidity of the conditioned space are 
rendered inoperative during the test.  

5.7  Replacement:  

The tests and test conditions of Clauses 10 and 11  are carried out under the most severe 
operating conditions within the operating temperature range specified by the manufacturer.  
Annex AA provides examples of such temperature conditions.   

5.1 0  Addition:  

For split-package units,  the refrigerant lines shall be installed in accordance with the 
installation instructions.  The length of pipe shall be between 5 m and 7,5 m.  The thermal 
insulation of the refrigerant lines shall be applied in accordance with the installation 
instructions.   

5.1 01  Motor-compressors are also subjected to the relevant test of Clause 19 of 
IEC 60335-2-34:2012,  unless the motor-compressor complies with that standard,  in which 
case it is not necessary to repeat these tests.   

5.1 02  Motor compressors that are tested and comply with IEC 60335-2-34 need not be 
additionally tested for Clause 21.  

6 Classi fication   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.   

6.1  Modification: 

Appl iance  shal l  be  of  class  I ,  class  I I  or  class  I I I .  

6.2  Addition: 

Appl iances  shal l  be  classi fi ed  accord ing  to  degree  of  protection  against  harmfu l  i ng ress  of  
water i n  accordance  wi th  I EC  60529:  

– appl iances  or  parts  of  appl iances  i n tended  for  ou tdoor use  shal l  be  at  l east  I PX4;  

– appl iances  i n tended  on ly  for  i ndoor use  (exclud ing  l aundry rooms)  may be  IPX0;  

– appl iances  i n tended  to  be  used  i n  l aundry rooms  shal l  be  at  l east  IPX1 .  

6.1 01  Appl iances  shal l  be  classi fied  accord ing  to  the  accessibi l i ty  e i ther as  appl iance 
accessible  to  the  general  publ ic  or as  appl iance not  accessible  to  the  general  publ ic .  

Compliance is checked by inspection and the relevant tests.  

7 Marking  and  instructions 

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.   

7.1  Modification: 
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Replace the second dash by: 

– symbol  for  natu re  of  supply  i nclud ing  number of  phases,  un less  for  s ing le  phase  operation ;  

Addition: 

– rated  frequency;  

– mass  of  the  refrigerant  charge ;    

– refri geran t  number i n  accordance  wi th  as  designated  under ISO 81 7  or  ANSI /ASHRAE  34  
[I SO 81 7]   

– perm issible  excessive  operating  pressure  for  the  storage  tank ( for  sani tary hot  water 
heat  pumps) ;  

– maximum  operating  pressure  i n  the  water and/or  brine  ci rcu i t  for  the  heat  exchanger  for  
hydronic  fan  coi l /ai r  hand l i ng  uni ts ;  

– maximum  operating  pressure  for  the  refri geran t  ci rcu i t;  i f  the  permissible  excessive  
operati ng  pressure  for  the  suction  and  d ischarge  s ide  d i ffer,  a  separate  i nd icati on  i s  
requ i red ;  

– I P  number accord ing  to  degree  of  protecti on  against  i ng ress  of  water,  other than  IPX0.  

Appl iances  shal l  be  marked  wi th  al l  o f  the  designations  and  the  rated  i npu ts  of  the  
supplementary  heaters  for  wh ich  they are  i n tended  to  be  used ,  and  shal l  have  provis ion  for  
i den ti fying  the  actual  heater that  i s  f i e ld  i nstal led .   

Un less  i t  i s  eviden t  from  the  design ,  the  enclosure  of  the  appl iance  shal l  be  marked ,  by  words  
or  by  symbols,  wi th  the  d i rection  of  the  fl u id  f low.   

The  f lame  symbol  and  the  i nstruction  manual  symbol  of  7 . 6  shal l  be  vi s ible  when  a  flammable  
refrigerant  i s  employed  and  the  fo l l owing  cond i ti ons  exist:  

– accessing  parts  expected  to  be  subjected  to  main tenance  or  repai r;   

– observing  the  appl iance  under sale  or  i nstal led  cond i ti ons;  

– observing  the  appl iance  packag ing ,  i f  the  appl iance  i s  charged  wi th  refri geran t.  

I f  a  flammable  refrigerant  i s  used ,  the  symbols  for  “read  operator’s  manual ”,  “operator’s  
manual ;  operating  i nstructions”  and  “service  i nd icator;  read  techn ical  manual ”  (symbols  
ISO 7000-0790  (2004-01 ) ,  I SO-7000-1 641  (2004-01 )  and  ISO 7000-1 659  (2004-01 ) )  shal l  be  
placed  on  the  appl iance  i n  a  l ocati on  vi s ible  to  the  persons  requ i red  to  know the  i n formation .  
The  perpendicu lar he igh t  shal l  be  at  l east  1 0  mm.  

An  add i ti onal  warn ing  symbol  ( flame  symbol :  W021  of  ISO 701 0)  shal l  be  placed  on  the  
nameplate  of  the  un i t  near the  declarati on  of  the  refrigeran t  type  and  charge  i n formation .  The  
perpend icu lar  he igh t  shal l  be  at  l east  1 0  mm,  and  the  symbol  need  not  be  i n  colour.  When  
i nstal led ,  the  marking  shou ld  be  vi s ible  after  removing  a  detachable  part.  

The  fo l lowing  warn ing  shal l  also  be  appl ied  to  the  appl iance  when  a  flammable  refrigerant  i s  
employed.  

WARNING  

Appl iance  shal l  be  i nstal led ,  operated  and  stored  i n  a  room  wi th  a  f loor area larger than  
‘X’  m2  (on ly  appl i es  to  appl iances  that  are  not  fixed  appl iances ) .  

For  appl iances ,  which  are  not  fixed  appl iances ,  the  m in imum  room  s ize  X shal l  be  speci fi ed  
on  the  appl iance.  The  X i n  the  marking  shal l  be  determined  i n  m2  by  the  procedure  described  
i n  accord ing  to  C lause  GG.2  for  unven ti lated  areas;  and  the  X i n  the  marking  shal l  not  be  4  
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requ i red  i f  the  refrigerant  charge  (mc)  of  the  appl iance  i s  l ess  than  up  to  m1
 (see  accord ing  

to  GG. 1 . 1 ) .  

The  maximum  al l owable  pressure  for  the  l ow-pressure  s ide  and  the  h igh -pressure  s ide  shal l  
be  marked  on  the  product.  

NOTE  1 02  For  the  refrigerating  system ,  i f  th e  maximum  al lowable  pressure  o f  the  l ow-pressure  side  and  the  
h igh-pressure  side  i s  the  same,  a  s i ng l e  i n d i cati on  i s  perm i tted .  

I f  not  al ready vi s ible  when  accessing  a  service  port  and  i f  a  service  port  i s  provided ,  the  
service  port  shal l  be  marked  to  i den ti fy  the  type  of  refrigerant.  I f  the  refri geran t  i s  f lammable,  
symbol  W021  of  I SO 701 0,  shal l  be  i ncluded ,  wi thou t  speci fying  the  colour.  

7.6  Addition: 

When  a flammable  refrigerant  i s  employed ,  a  warn ing  symbol  W021  of  I SO 701 0,  i nclud ing  
co lour and  format,  shal l  be  permanently  placed  on  the  appl iance.  The  perpend icu lar heigh t  o f  
the  tri ang le  con tain ing  the  "Cau tion ,  ri sk of  f i re"  symbol  shal l  be  at  l east  30  mm.  

When  a  flammable  refrigerant  i s  employed ,  a  symbol  requ i ri ng  reference  to  the  manual  
[ ISO 7000-0790  (2004-01 ) ] ,  i nclud ing  co lour and  format,  shal l  be  permanentl y  p laced  on  the  
appl iance.   

 

 Symbol  I SO  701 0-  W021              warn ing ;  R i sk of  f i re/Flammable  materials  
             (201 1 )  
 
 

 Symbol  I SO  7000-1 641  operator's  manual ;  operati ng  i nstructi ons  
            (2004-01 )  
 
 
 

Symbol  I SO 7000-1 659  servi ce  i nd i cator;  read  techn ical  manual  

`                       (2004-01 )  

7.1 2  Addition:  

For appl iances  not  accessible  to  the  general  publ ic ,  the  classi fi cation  accord ing  to  6 . 1 01  
shal l  be  i ncluded.  

For appl iances  using  flammable  refrigerants ,  an  i nstal lation ,  service  and  operation  manual ,  
e i ther separate  or  combined  manuals,  shal l  be  provided  and  i nclude  the  i n formation  g iven  i n  
Annex DD.  

7.1 2.1  Addition: 

I n  parti cu lar,  the  fo l l owing  i n formation  shal l  be  suppl ied :  

– that  the  appl iance  shal l  be  i nstal led  i n  accordance  wi th  national  wi ri ng  regu lations;   

– the  d imensions  of  the  space  necessary for  correct  i nstal lation  of  the  appl iance  i nclud ing  
the  m in imum  perm issible  d istances  to  ad jacen t  structures;   



I EC  60335-2-40:201 3+AMD1 :201 6  CSV – 1 9  – 

  I EC  201 6  

 

 

– for  appl iances  wi th  supplementary heaters ,  the  m in imum  clearance  from  the  appl iance  to  
combustible  su rfaces;   

– a  wi ri ng  d iag ram  wi th  a  clear i nd icati on  of  the  connections  and  wi ri ng  to  external  con tro l  
devices  and  supply cord ;   

– the  range  of  external  s tatic  pressu res  at  wh ich  the  appl iance  was  tested  (add-on  heat  
pumps ,  and  ducted  appl iances  wi th  supplementary heaters ,  on l y) ;   

– the  method  of  connection  of  the  appl iance  to  the  e lectri cal  supply  and  i n terconnection  of  
separate  componen ts;  

– i nd ication  of  wh ich  parts  of  the  appl iance  are  su i table  for  ou tdoor use,  i f  appl icable;   

– detai l s  o f  type  and  rating  of  fuses,  or  rati ng  of  ci rcu i t  breakers ;   

– detai l s  of  supplementary heati ng  e lements  that  may be  used  i n  con juncti on  wi th  the  
appl iance,  i nclud ing  fi tti ng  i nstructions  e i ther wi th  the  appl iance  or  wi th  the  supple-
mentary  heater;   

– maximum  and  m in imum  water  or  bri ne  operating  temperatu res;  

– maximum  and  m in imum  water or  brine  operating  pressures.   

Open  storage  tanks  of  heat  pumps  for  water heating  shal l  be  accompan ied  by an  i nstruction  
sheet  wh ich  shal l  s tate  that  the  ven t  shal l  not  be  obstructed .   

7.1 5  Addition:  

A  marking  may be  located  on  a  panel  that  can  be  removed  for  i nstal lation  or  service,  provid ing  
that  the  panel  shal l  be  i n  p lace  for  the  i n tended  operation  of  the  appl iance.   

7.1 01  A  marking  shal l  be  provided  for  a  replaceable  fuse  or  a  replaceable  overload  
protective  device  provided  as  a  part  o f  a  product  or  remote  con trol  assembly.  I t  shal l  be  
vi s ible  when  the  cover or door  of  the  compartment  i s  open .  Th is  marking  shal l  speci fy  

– the  rati ng  of  the  fuse  i n  amperes,  the  type  and  vo l tage  rati ng ,  or   

–  the  manu factu rer and  model  designation  of  the  replaceable  overload  protective  device .  

Compliance is checked by inspection.  

7.1 02  I f  the  product  i s  i n tended  for  permanent connection  to  f i xed  wi ring  wi th  alum in ium  
wi res,  the  marking  shal l  so  state.   

Compliance is checked by inspection.  

7.1 03  For appl iances  made  up  of  more  than  one  factory made  assembly speci fi ed  by the  
manu factu rer to  be  used  together,  i nstructions  shal l  be  provided  for  completing  the  assembly 
to  ensure  compl iance  wi th  the  requ i rements.  

7.1 04  For partial  un i ts ,  the  i nstructions  or  markings  shal l  i nclude  the  fo l l owing  add i ti onal  
i n formation .   

– For evaporating  un i ts  and  condensing  un i ts ,  the  i nstructions  or markings  shal l  i nclude  
word ing  to  assure  that  the  maximum  operati ng  pressure  i s  considered  when  connecting  to  
any condenser un i t  or  evaporator un i t .   

– For evaporating  un i ts ,  condensing  un i ts  and  condenser un i ts ,  the  i nstructions  or  
markings  shal l  i nclude  refri geran t  charg ing  i nstructions.   

– A warn ing  to  assure  that  partial  un i ts  shal l  on l y be  connected  to  an  appl iance  su i table  for  
the  same  refrigeran t.   
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– Th is  un i t  <model  xxx>  i s  a  partial  un i t  ai r  cond i ti oner,  complying  wi th  partial  un i t  
requ i rements  of  th i s  I n ternational  Standard ,  and  must  on ly be  connected  to  other un i ts  that  
have  been  con fi rmed  as  complying  to  correspond ing  partial  un i t  requ i rements  of  th i s  
I n ternational  Standard .  

– The  e lectrical  i n terfaces  shal l  be  speci fi ed  wi th  pu rpose,  vo l tage,  cu rren t,  and  safety class  
of  construction .  

– The  SELV  connection  po in ts,  i f  provided ,  are  to  be  clearly  i nd icated  i n  the  i nstructions.  
The  connection  po in t  shou ld  be  marked  wi th  the  “read  the  i nstructions”  symbol  per 
ISO 7000-0790  (2004-01 )  and  the  C lass  I I I  symbol  accord ing  to  I EC  6041 7-51 80  (2003-
02) .  

8 Protection  against  access to  l i ve  parts  

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l l ows.  

8.1 .5  Addition: 

As regards the products which have a dedicated installation panel or cover and which cannot 
be installed without them,  compliance is checked according to 5.10 (after the installation as 
instructed in the installation manual).   

9  Starting  of motor-operated  appl iances  

Th is  clause  of  Part  1  i s  not  appl icable.   

1 0  Power input  and  current   

Th is  clause  of  Part  1  i s  appl i cable.   

1 1  Heating   

Th is  clause  of  Part  1  i s  replaced  by the  fo l l owing .   

1 1 .1  Appl iances  and  thei r  su rround ings  shal l  not  attai n  excessive  temperatu res  i n  normal  
use.   

Compliance is checked by determining the temperatures of the various parts under the 
conditions specified in 11 .2 to 11 .7.  Nevertheless,  if the temperature of the motor winding 
exceeds the value specified in Table 3 or if there is doubt with regard to the classification of 
the insulation system employed in a motor,  compliance is checked by the tests of Annex C.  

1 1 .2  Appliances are installed in a test room in accordance with the manufacturer's 
installation instructions.  In particular,   

– clearances to adjacent surfaces specified by the manufacturer shall be maintained; 

– flow rates for liquid source or sink equipment shall be the minimum specified in the 
manufacturer's instructions except for hydronic fan coils  units where the flow rates and 
liquid temperatures shall be the maximum specified in the manufacturer’s instructions;  

– the outlet duct connected to the appliance shall be subjected to the maximum static 
pressure given in the manufacturer's instructions; 

– for appliances provided with means of adjusting the flow,  the flow for the tests shall be the 
minimum obtainable; 
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– adjustable limit controls are set at the maximum cut-out setting and the minimum 
differential permitted by the control adjusting means.  

For appliances provided with supplementary heaters,  an additional test casing as described 
in 11 .9 is used.  

1 1 .2.1  For heating tests of ducted appliances with supplementary heaters,  an inlet duct is 
connected to the inlet air opening of the appliance (assuming that the appliance is intended to 
be so applied).  The duct shall be the same size as the flanges,  if flanges are provided.  If 
flanges are not provided,  the duct is the same size as the inlet opening.  

An appliance that includes or has provision for supplementary heater is fitted with a metal 
outlet duct in accordance with Figure 101a) or Figure 101b),  depending on the direction of the 
airflow.  

The inlet duct is provided with an adjustable restricting means by which the airflow can be 
reduced.  

The restriction should be uniform across the duct's cross sectional area,  so that the full 
heating coil surface will be exposed to the airflow except when the restriction is closed.  

1 1 .2.2  A ducted appliance which does not include supplementary heaters  is fitted with an 
outlet duct sized to fit the casing flanges,  or opening without flanges,  or locations marked for 
flanges,  and arranged to discharge away from the return air inlet.  

The outlet duct is provided with a restricting means to obtain the maximum static pressure 
given in the manufacturer's instructions.  

1 1 .2.3  For  the  evaluation  and  testing  of  partial  un i ts ,  the  fo l l owing  test  setup and  cond i ti ons  
are  to  be  appl ied .  

– evaporator un i ts  and  condenser un i ts  are  tested  as  i nd ivi dual  un i ts  at  the  maximum  
ambien t  temperatu re  stated  i n  the  i nstructions.  I f  not  s tated  i n  the  i nstructi ons,  these  un i ts  
shal l  be  tested  at  an  ambien t  temperature  that  i s  equal  to  the  saturated  temperatu re  of  the  

refri geran t  at  the  marked  maximum  al lowable  operating  pressure  (±  0 , 1  MPa)  m inus  1 0  K 

(±  1  K) .  

– condensing  un i ts  are  tested  i n  the  cool ing  mode  on ly,  at  the  maximum  speci fi ed   ambien t  

temperatu re  wi th  9  K (±  1  K)  sub-cool i ng  and  the  maximum  speci fied  evaporati ng  pressure  

wi th  1 1  K (±  1  K)  superheat.   For condensing  un i ts  provided  wi th  expansion  device(s) ,  
the  superheat/sub-cool ing  i s  to  be  as  under the  normal  con tro l  o f  the  expansion  device(s) .  

– evaporating  un i ts ,  i n tended  for  cool i ng  on ly,  are  tested  i n  the  cool ing  mode  on ly  wi th  a  
condensing  pressure  that  i s  equal  to  the  marked  maximum  al lowable  operating  pressure   

(±  0 , 1  MPa)  wi th   9  K (±  1  K)  sub-cool i ng .    

– evaporating  un i ts  that  are  i n tended  for  reverse  cycle  operati on  are  tested  i n  the  heating  
mode  on ly,  at  the  maximum  speci fied  evaporating  pressure.    

NOTE  Testi ng  for  condensi ng  and  evaporati ng  u n i ts  requ i res  connecti on  to  cal orimeter s tand  or  s im i l ar  devi ce  
capable  of  con tro l l i ng  the  refri g eran t  en teri ng  and  l eavi ng  cond i t i ons  as  speci f i ed  i n  the  test  above.  Condenser  and  
evaporator  un i ts  do  not  requ i re  a  cal orimeter s tand  or  s im i l ar  devi ce.  

1 1 .3  Temperatures other than those of windings are determined by means of fine-wire 
thermocouples so chosen and positioned that they have the minimum effect on the 
temperature of the part under test.   

NOTE  1 01  Thermocoupl es  havi ng  wi res  wi th  a  d i ameter  not  exceed i ng  0 , 3  mm  are  cons i dered  to  be  f i ne-wi re  
thermocoupl es .   
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Thermocouples used for determining the temperatures of the surface of walls,  ceiling and 
floor are embedded in the surface or attached to the back of small blackened disks of copper 
or brass,  15 mm in diameter and 1  mm thick,  which are flush with the surface.   

So far as is possible,  the appliance is positioned so that parts likely to attain the highest 
temperatures touch the disks.   

In determining the temperatures of handles,  knobs,  grips and the like,  consideration is given 
to all parts which are gripped in normal use and,  if of insulating material,  to parts in contact 
with hot metal.   

The temperature of electrical insulation,  other than that of windings,  is determined on the 
surface of the insulation,  at places where failure could cause a short circuit,  contact between 
live  parts  and accessible  metal parts,  bridging of insulation or reduction of clearances and 
creepage  distances  below the values specified in Clause 29.   

Temperatures of windings are determined by the resistance method unless the windings are 
non-uniform or severe complications are involved in order to make the necessary 
connections,  in which case the temperatures are determined by means of thermocouples.  

The temperatures in the duct are to be measured by means of a thermocouple grid consisting 
of nine thermocouples of identical length,  wired in parallel to form a grid with a thermocouple 
located centrally in each of nine equal duct areas in a plane perpendicular to the axis of the 
airflow.  

1 1 .4  Appliances are operated under normal operation at a supply voltage between 
0,94 times the lowest rated voltage and 1 ,06 times the highest rated voltage,  the voltage 
chosen being that which gives the most unfavourable result.  Heating elements shall be 
energized at a voltage which gives an electrical input of 1 ,15 times the maximum rated power 
input.  

1 1 .5  Where an appliance can be operated in the cooling mode as well as the heating mode,  
a test is conducted in each mode.  

For appliances with supplementary heaters or provision for supplementary heaters,  an 
additional test is conducted with all the heating elements operative by short circuiting 
thermostats or by reducing,  if necessary,  the air temperature to a value which causes all the 
elements to switch on.  

1 1 .6  Appliances with defrost facilities are additionally submitted for a defrost test in the most 
unfavourable conditions.  

1 1 .7  All appliances are operated continuously until steady conditions are achieved except 
for defrost tests.  

1 1 .8  During the test,  the temperatures are monitored continuously and shall not exceed the 
values shown in Table 3,  protective  devices  shall not operate and sealing compound shall 
not flow out.  

The temperature of the air in the outlet duct shall not exceed 90 °C.  

The  value  of  the  temperatu re  of  a  wind ing  shal l  be  calcu lated  from  the  formu la:   

( ) kTk
R

R
T −+= 1

1

2  
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where  

T i s  the  temperature  of  the  copper wind ing  at  the  end  of  the  test;  

R1  i s  the  resistance  at  the  beg inn ing  of  the  test;  

R2  i s  the  resistance  at  the  end  of  the  test;   

T1   i s  the  ambien t  temperatu re  at  the  beg inn ing  of  the  test;   

k i s  equal  to  234,5  for  copper wind ings  and  225  for alum in ium  wind ings.  

At the  beg inn ing  of  the  test,  the  wind ings  shal l  be  at  ambien t  temperatu re.   

I t  i s  recommended  that  the  resistance  of  wind ings  at  the  end  of  the  test  be  determ ined  by 
taking  resistance  measurements  as  soon  as  possible  after  swi tch ing  off,  and  then  at  short  
i n tervals  so  that  a  curve  of  resistance  against  t ime  can  be  plotted  for  ascertain ing  the  
resistance  at  the  i nstan t  of  swi tch ing  off.   
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Table  3  – Temperature l imi ts  (1  of 3)  

Parts 
Temperature 

°C  

Windings of sealed motor-compressors a  

– with synthetic insulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– with other insulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 

140 

130 

External enclosure of appliances with or without supplementary heaters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   85 

Windings b  if the winding insulation is (other than motor-compressors): 

– of class 105 (A) material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– of class 120 (E) material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– of class 130 (B) material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– of class 155 (F) material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– of class 180 (H) material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– of class 200 material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– of class 220 material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– of class 250 material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 

100 (90) 

115 (105) 

120 (110) 

140 

165 

185 

205 

235 

Terminals,  including earthing terminals,  for external conductors of stationary appliances,  
unless they are provided with a supply cord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 
85 

Ambient of switches,  and thermostats  and temperature limiters  d 

– without T marking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– with T marking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 

55 

T 

Rubber or polyvinyl chloride insulation of internal and external wiring,  including supply cord: 

– without temperature rating e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– with temperature rating (T)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 

75 

T 

Cord sheaths used as supplementary insulation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   60 

Rubber,  other than synthetic,  used for gaskets or other parts,  the deterioration of which could 
affect safety: 

– when used as supplementary insulation  or reinforced insulation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– in other cases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 
 

65 

75 

Lampholders with T-marking 
j
 

– B15 and B22 marked T1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– B15 and B22 marked T2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– other lampholders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 

165 

210 

T 

Lampholders without T-marking 
j 

– E14 and B15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– B22,  E26 NS E27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– other lampholders and starter holders for fluorescent lamps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 

135 

165 

80 

Material used as insulation other than that specified for wires and windings: 

– impregnated or varnished textile,  paper or press board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 

95 

– laminated bonded with: 

 •  melamine-formaldehyde,  phenol-formaldehyde or phenol-furfural resins 

 •  urea-formaldehyde resin  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 
110 
90 
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Table  3  (2 of 3) 

Parts 
Temperature 

°C  

– printed circuit boards bonded with epoxy resin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   145 

– moulding of: 

 •  phenol-formaldehyde with cellulose fillers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 •  phenol-formaldehyde with mineral fillers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 •  melamine-formaldehyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 •  urea-formaldehyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 
110 
90 
110 
90 

– polyester with glass-fibre reinforcement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   135 

– silicone rubber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   170 

– polytetrafluoroethylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   290 

– pure mica and tightly sintered ceramic material,  when such materials are used as  
 supplementary insulation  or reinforced insulation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 
425 

– thermoplastic material f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   – 

Wood,  in general g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   90 

Wooden walls of the test casing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   90 

Outer surfaces of capacitors h:  

– with marking of maximum operating temperature (T) i T 

– without marking of maximum operating temperature:  

 •  small ceramic capacitors for radio and television interference suppression . . . . . . . . . . . . . . . . . . . .   75 

 •  capacitors complying with IEC 60384-14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   75 

 •  other capacitors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   45 

Handles,  knobs,  grips and the like and all parts which are gripped in normal use:  

– of metal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   60 

– of porcelain or vitreous material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   70 

– of moulded material,  rubber or wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   85 

Parts in contact with oil having a flash-point of t °C t – 25 

Any point where the insulation of wires can come into contact with parts of a terminal block or 
compartment for fixed wiring of a stationary appliance  not provided with a supply cord: 

 

– if the instructions require the use of supply wires with temperature rating (T)  . . . . . . . . . . . . . . . . . . . . . .   T 

– in other cases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   75 

a  Not required for motor-compressors that comply with IEC 60335-2-34.  

b  The temperatures within parentheses apply when thermocouples are used.   
The figures without parentheses apply when the resistance method is used.  

c  The classification is in accordance with IEC 60085.   
Examples of Class A (class 105) material are:  
– impregnated cotton,  silk,  artificial silk and paper;  
– enamels based on oleo or polyamide resins.  

 Examples of Class B (class 130) materials are:  
– glass fibre,  melamine-formaldehyde and phenol-formaldehyde resins.  

 Example of Class E (class 120) material are:  
– mouldings with cellulose fillers,  cotton fabric laminates and paper laminates,  materials bonded with melamine- 
  formaldehyde,  phenol-formaldehyde or phenol-furfural resins;  
– cross-linked polyester resins,  cellulose triacetate films,  polyethylene terephthalate films;  
– varnished polyethylene terephthalate textile bonded with oil-modified alkyd resin varnish;  
– enamels based on polyvinyl formalin,  polyurethane or epoxy resins.  
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Table  3  (3 of 3)  

 For totally enclosed motors,  the temperature limits for class A (class 105),  class E (class 120) and class B 
(class 130) materials may be increased by 5 °C (5 K).  

 A  totally enclosed motor is a motor so constructed that the circulation of the air between the inside and the 
outside of the case is prevented,  but which is not necessarily sufficiently enclosed to be called airtight.  

d T means the maximum operating temperature.   
The ambient of switches and thermostats  is the temperature of the air at the hottest point at a distance of 
5 mm from the surface of the switch and thermostat concerned.   
For the purpose of this test,  switches and thermostats  marked with the individual ratings may be considered as 
having no marking for the maximum operating temperature,  if this is requested by the manufacturer of the 
appliance.  However,  if a thermostat or other temperature limiter is mounted on a heat-conducting part,  the 
declared temperature limit of the mounting surface (Ts) is also applicable.  Therefore,  the temperature of the 
mounting surface has to be measured.   

e  This limit applies to cables,  cords and wires complying with the relevant IEC standards; for others,  it may be 
different.  

f There is no specific limit for thermoplastic material,  which must withstand the tests of 30.1 ,  for which purpose 
the temperature shall be measured.  

g The limit specified concerns the deterioration of wood and it does not take into account deterioration of surface 
finishes.  

h  There is no limit for the temperature rise of capacitors which are short-circuited in 19.11 .2 c) 
I Temperature marking for capacitors mounted on printed circuit boards may be given in the technical sheet.  

j Locations for measuring the temperatures are specified in Table 12.1  of IEC 60598-1:2008.  

If these or other materials are used,  they shall not be subjected to temperatures in excess of the thermal 
capabilities as determined by aging tests made on the materials themselves.  

 

NOTE  1 01  The  temperatu re  l im i t  fo r  metal  appl i es  to  parts  havi ng  a  metal  coati ng  at  l east  0 , 1  mm  th i ck and  to  
metal  parts  havi ng  a  p l ast i c  coati ng  l ess  than  0 , 3  mm  th i ck.  

NOTE  1 02  The  temperatu re  o f  the  term i nal ’ s  swi tches  i s  measu red  i f  the  swi tch  i s  tested  i n  accordance  wi th  
Annex  H .  

1 1 .9  Test  casing  

The test casing consists of plywood walls having a thickness of about 20 mm,  with dull black 
painted inside surfaces and all joints sealed.  The distances between the casing and the 
surfaces of the appliance and the outlet duct,  if any,  are equal to the minimum clearances  
specified by the manufacturer.   

For appliances not specified for installation with minimum clearances,  as an alternative to the 
plywood test casing in direct contact with the appliance,  glass fibre insulating material having 
a thickness of at least 25 mm and a density of at least 16 kg/m³ may be wrapped closely 
around the appliance and the outlet duct,  provided this is agreed with the manufacturer.  

In that case,  thermocouples are directly placed in contact with the enclosure.  

1 2  Void  

1 3  Leakage current  and  electric  strength  at  operating  temperature 

Th is  clause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 3.2  Modification:  

For stationary class I appliances,  the leakage current shall not exceed 2 mA per kilowatt 
rated power input with a maximum value of 10 mA for appliances  accessible to the  
general public,  and a maximum value of 30 mA for appliances  not accessible  to  the  
general public.   
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1 4  Transient  overvol tages 

Th is  clause  of  Part  1  i s  appl i cable.  

1 5  Moisture resistance  

Th is  clause  of  Part  1  i s  replaced  by the  fo l l owing .  

1 5.1  E lectri cal  componen ts  of  appl iances  shal l  be  protected  against  the  i ngress  of  water 
wh ich  may be  presen t  i n  the  appl iance  as  a  resu l t  o f  rain ,  overflow from  the  drain  pan ,  or  
defrosting .   

Compliance is checked by the tests of 15.2,  followed immediately by the overflow test of 15.3; 
and this is followed by the defrost test of 11 .6,  and the tests of Clause 16.   

Following these tests,  an inspection is made within the enclosures.  The water which may have 
entered the enclosure shall not have reduced clearances  and creepage  distances  below the 
minimum values specified in Clause 29.   

NOTE  Appl i ances  des i g ned  to  be  i ns tal l ed  complete l y  i n s i de  a  bu i l d i ng  and  wh i ch  have  no  ou tdoor parts  are  not  
subj ected  to  the  test  o f  1 5 . 2 .   

If ducts leading to the outside of a building are used,  the test of 15.2 is carried out on the 
terminations of such ducts in an arrangement simulating the actual installation,  according to 
the manufacturer's instructions.   

For appliances intended to be mounted through a wall or a window,  or for a split package unit,  
the test of 15.2 is carried out on that part or unit which,  according to the manufacturer's 
instructions,  is intended to be mounted outside the building.   

The motor-compressor is not operated and detachable parts  are removed during the tests of 
15.2 and 15.3.  

1 5.2  Appliances other than IPX0 are subjected to the tests of IEC 60529:1989 as follows:  

– IPX1  appliances as described in 14.2.1;  

– IPX2 appliances as described in 14.2.2;  

– IPX3 appliances as described in 14.2.3;  

– IPX4 appliances as described in 14.2.4;  

– IPX5 appliances as described in 14.2.5;  

– IPX6 appliances as described in 14.2.6;  

– IPX7 appliances as described in 14.2.7.    

For this test,  the appliance is immersed in water containing 1  % NaCl.   

1 5.3  The appliance is installed in its position of normal use.  The drain pan discharge pipe is 
blocked,  and the pan carefully filled to the brim without splashing.  The drain pan is then 
subjected to a continuous overflow,  the rate of which is adjusted to approximately 17 cm³/s 
per 1  m³/s airflow,  and the fan(s) switched on.  The test is continued for a period of 30 min,  or 
until water drains from the appliance.   



 –     – I EC  60335-2-40:201 3+AMD1 :201 6  CSV 

  I EC  201 6  

 
 

 28    

1 5.1 01  Spi l lage  test  

Indoor floor or wall-mounted appliances  accessible to the general public  are tested as 
follows.  

The appliance is installed according to the manufacturer’s installation instructions but not 
operated.  

Covers which provide access for manual operation of electrical controls are set in the open 
position,  unless such covers are of the self-closing type.  

A solution of 0,25 l of water containing 0,25 g of ordinary table salt approximately 1  % NaCl is 
poured onto the unit in a manner which is most likely to cause entrance of water into or on 
electrical controls or uninsulated live parts.  

After spillage is completed,  the appliances shall withstand the tests of Clause 16.  

The spillage test is not applicable to units if the minimum linear dimension of a horizontal or 
near horizontal top surface of the cabinet is 75 mm or less.  

A unit whose top,  when installed,  has a height of greater than 2 m,  need not be tested.  

NOTE  The  i n ten t  i s  that  a  75  mm  d iameter g l ass  cannot  be  p l aced  on  the  su rface  o f  the  appl i ance  and  sp i l l .  

1 6  Leakage current  and  electric  strength   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.   

1 6.2  Modification:  

For stationary class I appliances,  the leakage current shall not exceed 2 mA per kilowatt 
rated power input with a maximum value of 10 mA for appliances  accessible  to  
the general public,  and a maximum value of 30 mA for appliances  not accessible  to  the  
general public.   

1 7 Overload  protection  of  transformers  and  associated  ci rcu i ts  

Th is  clause  of  Part  1  i s  appl i cable.   

1 8 Endurance  

Th is  clause  of  Part  1  i s  not  appl icable.   

1 9  Abnormal  operation  

Th is  clause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 9.1  Modification: 

Add after the second paragraph: 

Fai lu re  of  the  transfer medium  flow,  or o f  any con tro l  devices,  shal l  not  resu l t  i n  a  hazard .  
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Replace the 1st and 2nd paragraphs of the test specification by the following: 

Appliances are subjected to the tests specified in 19.2 to 19.10,  19.101,  19.102 and 
19.103,  as applicable.  

1 9.2  Replacement: 

All ducted appliances provided with supplementary heaters  are subjected to the following 
test under the conditions specified in Clause 11: 

After the airflow conditions specified are established,  the indoor airflow is restricted to such 
an extent that the temperature of the air in the outlet,  measured by means of the 
thermocouple grid (see 11 .3),  is 3 K below the temperature obtained after a temperature 
limiting control,  a motor protective device,  a pressure switch or similar device operates for 
the first time as a result of slowly restricting the free area of the inlet.  

This is achieved if the temperature rise is approximately 1  K per min.  

It is necessary to restrict the free area of the inlet until the first of the protective devices 
operates and then operation is resumed with sufficient restriction so that the temperature of 
the discharge air is 3 K below the temperature at the moment of cut-off.  

Appliances are operated at rated voltage  or at the upper limit of the rated voltage range.  

To  faci l i tate  th i s  test,  the  protective  device  wh ich  has  operated  shal l  be  short-ci rcu i ted  once  
the  temperatu re  at  wh ich  i t  operates  has  been  determ ined ,  i f  necessary.  

Non-ducted appliances provided with supplementary heaters are operated as specified in 
Clause 11 .  Thermal controls that operate during the test of Clause 11  are short circuited.  

When steady conditions are established,  the air flow rate is reduced until it is just sufficient to 
prevent a thermal cut out from operating.  

Under these conditions,  the appliance is again operated until steady conditions are 
established or for 1  h,  whichever is longer.  

After this period,  the airflow is further restricted to verify that the thermal cut out operates.    

1 9.3  Replacement: 

If all electric heating elements are not energized under the conditions specified in 19.2 for the 
air entering the evaporator,  an additional test is carried out at a lower temperature of the inlet 
air,  this temperature being the highest that will permit all electric heating elements to be 
energized.  

It is the intention that the operating point be just below the point of maximum restriction of the 
air entering the indoor coil assembly thus permitting continuous operation of both the motor-
compressor and the electric heating elements.  If the temperature of the air entering the 
evaporator required to permit all electric heating elements to be energized is less than the 
values specified,  this lower temperature may be simulated by reducing the airflow through the 
evaporator,  by blocking a part of the evaporator,  or by similar means in order to obtain the 
operating conditions which would occur at this lower temperature of the air entering the 
evaporator.  

Appliances are operated at rated voltage  or at the upper limit of the rated voltage range.  
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1 9.4  Addition: 

The appliance is operated under the conditions in Clause 11  and at rated voltage,  with any 
form of operation or any defect that may be expected during normal use.  Only one fault 
condition is reproduced at a time,  the tests being made consecutively.  

Examples of fault conditions are 

– the timer,  if any,  stopping in any position; 

– disconnection and reconnection of one or more phases of the supply; 

– open-circuiting or short-circuiting of components,  like relays,  contactors,  timers,  
thermostats,  etc.  

In general,  tests are limited to those cases which are expected to give the most unfavourable 
results.  

1 9.7  Modification: 

Replace the first paragraph and Notes 1  and 2 by: 

The motors,  other than motor-compressors and stationary circulation pumps in compliance 
with IEC 60335-2-51,  are mounted on a support of wood or similar material.  The motor rotors 
are locked; fan blades and brackets are not removed.  

The motors are supplied at their supplied voltage when the appliance is supplied at rated 
voltage  or at the upper limit of the rated voltage range,  in a circuit as shown in Figure 102.  

Under these conditions,  the motor is operated for 15 days (360 h) or until a protection device  
permanently opens the circuit,  whichever is the shorter period.  

During the test,  the ambient temperature is maintained at 23 °C ±  5 °C.  

If the temperature of the motor windings does not exceed 90 °C when steady conditions are 
established,  the test is considered to be ended.  

During the test,  the temperature of the enclosure shall not exceed 150 °C and the 
temperature of the windings shall not exceed the values shown in Table 8.  

Three days (72 h) after the beginning of the test,  the motor shall withstand an electric strength 
test as specified in 16.3.  

At the end of the test,  the leakage current,  when measured as specified in 16.2 but with a test 
voltage of twice the rated voltage  between all windings and the enclosure,  shall not exceed  
2 mA.   

Add after the last paragraph: 

I f  the  motor-compressor has  not  been  type-tested  against  the  requ i rements  of   
lEC  60335-2-34,  a  sample  shal l  be  provided  wi th  the  rotor l ocked  and  being  fi l l ed  wi th  o i l  and  
refri geran t  as  i n tended .  

The sample shall then be subjected to the tests specified in 19.101,  19.102,  19.103 and 
19.105 of lEC 60335-2-34:2012,  if applicable,  and shall comply with the requirements in 
19.104 of IEC 60335-2-34:2012.  



I EC  60335-2-40:201 3+AMD1 :201 6  CSV – 31  – 

  I EC  201 6  

 

 

1 9.8  Replacement: 

Three phase motors other than motor compressors are operated under the conditions of 
Clause 11  at rated voltage or at the upper limit of the rated voltage range  with one phase 
disconnected,  until steady conditions are obtained or the protective device  operates.  

1 9.9    This subclause of Part 1  is not applicable.  

1 9.1 1 .4  Modification: 

Add before the first paragraph: 

The first paragraph of Part 1  in not applicable for stand-by mode if unintentional operation 
does not cause any hazards.  

Replace the second paragraph by the following: 

Appliances incorporating a protective electronic circuit are subjected to the tests of 
19.11 .4.1  to 19.11 .4.7.  The tests are carried out after the protective electronic circuit has 
operated during the relevant tests of Clause 19 except 19.2,  19.6,  19.11 .3,  19.102 and 
19.103.  

Add after the second paragraph the following: 

If the appliance incorporates more than one protective electronic circuit,  each protective 
electronic circuit has to be tested individually with the appliance operated under normal 
operation at any temperature within the working range.  

Components protected by a protective electronic circuit that have been previously tested 
and shown to comply with the requirements of 19.11 .4 of its standard need not to be retested 
in the final application,  if engineering judgement gives evidence that the test in the final 
application will not lead to a hazardous condition.  

NOTE  1 01  Componen ts  may be  for  example  motor  compressors,  fans  and  c i rcu l ati n g  pumps.  

NOTE  1 02  Test  resu l ts  of  1 9 . 1 1 . 4 . 1 ,  1 9 . 1 1 . 4 . 2  and  1 9 . 1 1 . 4 . 3  may poss i bl y  be  i n f l uenced  by  the  wi ri ng  and  the  
metal  hous i ng  o f  the  f i nal  appl i cat i on .  Therefore,  i t  i s  recommended  that  the  best  moment  to  perform  these  tests  i s  
once  i n  the  f i nal  appl i cati on .  

NOTE  1 03    P rotecti ve  e l ectron i c  c i rcu i t  (PEC)  operati on  i s  u nderstood  as  the  operati on  that  s tops  the  
componen t(s )  operat i on  con tro l l ed  by  the  PEC  wi th  the  i n ten t i on  to  preven t  the  hazardous  s i tuati on .  

Add after the last paragraph of the test specification the following: 

For these tests,  it may be necessary to provide specially prepared component samples,  e.g.  
compressors with locked rotor.  

1 9.1 1 .4.8  Modification: 

Add to the first sentence: 

“at any temperature within the working range.” 

1 9.1 3  Modification: 

Footnote a) of Table 9 is not applicable.  



 –     – I EC  60335-2-40:201 3+AMD1 :201 6  CSV 

  I EC  201 6  

 
 

 32    

1 9.1 4  Addition before the note: 

Locking in the "on" position of the main contacts of a contact intended for switching on and off 
the heating element(s) in normal use is considered to be a fault condition,  unless the 
appliance is provided with at least two sets of contacts connected in series.  This condition is,  
for example,  achieved by providing two contactors operating independently of each other or 
by providing one contactor having two independent armatures operating two independent sets 
of main contacts.  

1 9.1 01  The appliance is operated under the conditions in Clause 11  at rated voltage  or at 

the upper limit of the rated voltage range,  at an ambient temperature of 23 °C ±  5 °C.  When 
steady conditions are attained,  the heat transfer medium flow of the outdoor heat exchanger 
is restricted or shut off,  whichever is the most unfavourable without the appliance being non-
operative.  

After this test,  protective devices  that may have operated are reset,  and the test is repeated,  
with the heat transfer medium flow,  fluid or air,  of the indoor heat exchanger,  restricted or 
shut off,  whichever is the most unfavourable without the appliance being non-operative.  In the 
case of appliances with defrosting systems,  the heat transfer medium flow rate is additionally 
shut off at the beginning of the defrosting phase.  

Appliances incorporating a motor common to both the indoor and outdoor heat exchangers  
are subjected to the above test,  the motor being disconnected once steady conditions are 
attained.  

1 9.1 02  The indoor heat exchanger of appliances using water as a heat transfer medium is 
subjected to the following test.  

The appliance is operated under the conditions specified for Clause 10 at rated voltage  or at 
the upper limit of the rated voltage range  at the maximum water temperature specified by the 
manufacturer.  The indoor water temperature shall be raised 15 K with a rate of 2 K/min and 
this temperature maintained for 30 min,  after which the water temperature is lowered to its 
original value at the same velocity.  

1 9.1 03   Air to air appliances are operated under the conditions specified in Clause 11 .  

The dry-bulb temperature  is then reduced to a value 5 K below the minimum value specified 
by the manufacturer.  

The test is repeated except that the dry-bulb temperature  is increased to a value 10 K above 
the maximum temperature specified by the manufacturer.  

The appliances are operated at rated voltage  or at the upper limit of the rated voltage 
range.  

1 9.1 04  Al l  appl iances  provided  wi th  supplementary heaters  and  wi th  free  ai r  d i scharge  are  
subjected  to  the  fo l l owing  test  i n  each  mode  of  operation .  

Appliances are operated under the conditions specified in Clause 11 ,  with any controls which 
limit the temperature during the test of Clause 11  short-circuited,  and with the appliance 
covered.  

The covering is made with felt strips each having a width of 100 mm and lined with a single 
layer of textile material.  

The felt has a specified mass of 4 kg/m2 ±  0,4 kg/m2 and a thickness of 25 mm.  
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The textile material consists of a prewashed double-hemmed cotton sheet having a mass 
between 140 g/m2 and 175 g/m2 in the dry condition.  

Thermocouples are attached to the back of small blackened disks of copper or brass,  15 mm 
in diameter and 1  mm thick.  

The disks are spaced 50 mm apart and placed between the textile material and the felt on the 
vertical centre line of each strip.  

The disks are supported in such a way as to prevent them from sinking into the felt.  

The strips are applied with the textile material in contact with the appliance so that they cover 
the whole vertical dimension of the front,  pass over the top and extend down the rear surface.  

If the appliance is constructed to stand away from the wall or if it is for fixing to a wall so that 
the gap between the heater and the wall exceeds 30 mm and the horizontal components of 
the distance between any two fixing points or spacers or between such points and the end of 
the appliance exceed 100 mm,  the rear surface of the appliance shall be completely covered.  

Otherwise,  the rear surface is covered over a distance approximately equal to one-fifth of the 
vertical dimension of the heater.  

The strips are applied to each half of the appliance in turn and then to the complete 
appliance.  

During the test,  the temperature shall not exceed 150 °C but an overshoot of 25 °C is 
permitted during the first hour.  

Thermal protective devices are allowed to operate.  

20 Stabi l i ty and  mechanical  hazards  

Th is  clause  of  Part  1  i s  appl i cable.   

21  Mechanical  strength   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

21 .1  Addition: 

Safety requ i rements  speci fi ed  i n  I SO 1 4903  shal l  apply.  

Safety  requ i rements  speci fi ed  i n  Annex EE  shal l  apply.  The  pressure  test  i n  Annex EE  appl ies  
to  parts  other than  pressure  vessels.  

21 .2    Addition: 

Appl iances  us ing  flammable  refrigerants  shal l  wi thstand  the  effects  of  vibration  du ri ng  
transport.  

The appliance is tested in its final packaging for transport and shall withstand a random 
vibration test according to ASTM D4728-01.  
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Compliance is checked by the following: 

– The use of detection equipment having an equivalent sensitivity of 3 g/year of refrigerant 
shall reveal no leaks.  

– The test may be carried out on the appliance charged with a non-flammable refrigerant or 
a non-hazardous gas.  

– Damage of parts other than the refrigerating circuit is allowed.  

22 Construction   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.   

22.6  Addition:  

The  e lectrical  i nsu lation  shal l  not  be  affected  by snow wh ich  m igh t  en ter the  appl iance  
enclosure.  

NOTE  1 01  Th i s  requ i remen t  can  be  met  by  the  provi s i on  of  su i tabl e  d rai n  ho l es .   

22.1 4  Addition: 

Th i s  requ i rement  does  not  apply  to  the  metal l i c  f i ns  of  heat  exchangers .  

22.24  Replacement:  

Bare  heating  e lements  shal l  be  supported  so  that,  i n  case  of  ruptu re  or sagg ing ,  the  heating  
conductor cannot  come i n to  con tact  wi th  accessible  metal  parts  nor g i ve  ri se  to  a  hazard .  
Bare  heati ng  e lements  shal l  not  be  used  wi th  wood  or  wood  composi te  enclosures.  

Compliance is checked by inspection and,  if necessary,  by cutting the element in the most 
unfavourable place.   

NOTE  1 01  No  force  i s  appl i ed  to  the  conductor  after  i t  has  been  cu t .  

NOTE  1 02  Th i s  test  i s  made  after  the  tests  o f  C l ause  29 .  

22.46  Addition after the 1st paragraph: 

I f  the  protecti ve  e lectron ic  ci rcu i t  software  i s  a  part  of  the  normal  operation  con trol ,  i nspection  
of  software  shal l  be  l im i ted  to  re levan t  sou rce  code  of  safety  con tro ls  or  re lated  software  
con tro ls .  Al ternative  methods  may be  used  i f  they demonstrate  equ ivalen t  l evels  of  safety.  

22.1 01  Appl iances  i n tended  to  be  fi xed  shal l  be  so  designed  that  they can  be  securely  fi xed  
and  main tained  i n  posi t ion .   

Compliance is checked by inspection and in case of doubt,  after installation of the appliance 
in accordance with the manufacturer's installation instructions.  

22.1 02  Appl iances  provided  wi th  supplementary heaters  

22.1 02.1  Appl iances  provided  wi th  supplementary heaters  for  ai r  shal l  be  provided  wi th  at  
l east  two  thermal  cut-outs .  The  thermal  cut-out  i n tended  to  operate  f i rst  shal l  be  a  sel f-
resetting  thermal  cut-out ,  the  other thermal  cut-out  shal l  be  e i ther a  sel f-resetting  thermal  
cut-out  or  a  non-sel f-resetting  thermal  cut-out .   
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Compliance is checked by inspection and during the tests of Clause 19.  

NOTE  I f ,  d u ri ng  the  tests  of  C l ause  1 9 ,  a  sel f-resetting  control  operates ,  i t  wou l d  be  necessary to  short  ou t  th i s  
con tro l  to  determ i ne  i f  the  non-sel f-resetting  thermal  cu t-ou t  th en  operates .   

22.1 02.2  Appl iances  provided  wi th  supplementary heaters  for  water shal l  i ncorporate  a 
non-sel f-resetting  thermal  cut-out ,  provid ing  al l -pole d isconnection  that  operates  
separately from  water thermostats .  However,  for appl iances  i n tended  to  be  connected  to  
f i xed  wi ri ng ,  the  neu tral  conductor need  not  be  d i sconnected .  

Compliance is checked by inspection and during the tests Clause 19.  

NOTE  An ti - frost  heaters  are  not  cons i dered  to  be  suppl emen tary heaters  for  water,  i f  i t  i s  no t  poss i bl e  to  h eat  up  
the  water  to  a  temperatu re  h i gher than  80  °C  at  the  h i ghest  operati ng  temperatu re  wi th i n  6  h ,  wi th  the  temperatu re  
swi tch  short  c i rcu i ted  and  wi th  water  f l ow stopped .  

22.1 02.3  Thermal  cut-outs  o f  the  capi l lary  type  shal l  be  so  designed  that  the  con tacts  open  
i n  the  even t  of  l eakage  from  the  capi l lary tube.  

Compliance is checked by inspection and test.  

22.1 03  Non-sel f-resetting  cut-outs  shal l  be  functional ly  i ndependen t  of  o ther  con trol  
devices.   

Compliance is checked by inspection.   

22.1 04  Con tainers  of  sani tary hot  water heat  pumps  shal l  wi thstand  the  water pressure  
occurring  i n  normal  use.   

Compliance is checked by subjecting the containers and heat exchangers,  if any,  to a water 
pressure which is raised to the value specified hereafter at a rate of 0,13 MPa per second and 
is maintained at that value for 5 min.   

The water pressure is  

– twice the permissible excessive operating pressure for closed containers; 

– 0,15 MPa for open containers.  

After the test,  no water shall have leaked out and the containers shall not have ruptured.  

NOTE  I f  the  con tai ner  o f  san i tary hot  water  heat  pumps  i n corporates  a  heat  exchanger ,  the  con tai ner and  the  
heat  exchanger  are  subj ected  to  the  pressu re  test  i n  accordance  wi th  the  re l evan t  standard .   

22.1 05  I n  the  case  of  closed  con tainers  of  sani tary hot  water heat  pumps ,  the  formation  of  
an  ai r  or  vapour cush ion  of  more  than  2  % of  the  capaci ty,  bu t  not  more  than  1 0  % as  a  
maximum,  shal l  be  provided .   

Compliance is checked by inspection and,  where necessary,  by measurements.   

22.1 06  Pressure-rel ief  devices ,  whether i ncorporated  i n  the  con tainer of  sani tary hot  
water  heat  pumps  or  suppl ied  separately,  shal l  preven t  the  pressure  i n  the  con tainer  from  
exceed ing  the  perm issible  excessive  operating  pressure  by more  than  0 , 1  MPa.   

Compliance is checked by subjecting the container to a slowly increasing water pressure and 
by observing the pressure at which the relief device operates.   
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22.1 07  The  ou tlet  system  of  open  con tainers  of  sani tary hot  water  heat  pumps  shal l  be  
free  from  obstructions  that  cou ld  l im i t  the  water fl ow to  such  an  exten t  that  the  pressure  i n  the  
con tainer  wou ld  exceed  the  perm issible  excessive  operating  pressure.  

Ven ted  con tainers  of  sani tary hot  water  heat  pumps  shal l  be  so  constructed  that  the  
con tainer i s  always  open  to  the  atmosphere  th rough  an  apertu re  of  at  l east  5  mm  in  d iameter 
or 20  mm² i n  area,  wi th  a  wid th  of  at  l east  3  mm.  

Compliance is checked by inspection and measurement.   

NOTE  The  f i rs t  requ i remen t  i s  cons i dered  to  be  met  i f  the  area o f  the  water  ou t l et  from  the  heated  part  o f  the  
con tai ner  o f  san i tary hot  water  heat  pumps  i s  equal  o r  g reater  than  the  area  o f  the  water  i n l et  to  the  heated  part.   

22.1 08  Storage  tanks  of  sani tary hot  water heat  pumps  shal l  be  resistan t  to  vacuum  
pressure  impu lses  wh ich  may occur i n  normal  use.  

Compliance is checked by subjecting containers which are not vented in accordance with 
22.104 to a vacuum of 33 kPa for 15 min.   

After the test,  the container shall show no deformation which might result in a hazard.   

Anti -vacuum  valves,  i f  any,  are  not  rendered  i noperati ve.   

NOTE    Th i s  test  can  be  carri ed  ou t  on  separate  con tai ners  

22.1 09  Wi ri ng  connected  to  a  non-sel f-resetting  thermal  cut-out  designed  to  be  replaced  
after i ts  operati on  shal l  be  so  secured  that  replacement  of  the  thermal  cut-out  i tse l f  or  to  a  
heating  e lement  assembly on  wh ich  the  thermal  cut-out  i s  mounted  wi l l  not  damage  other 
connections  or  i n ternal  wi ring .   

Compliance is checked by inspection and,  if necessary,  by manual test.   

22.1 1 0  Non-sel f-resetting  thermal  cut-outs  des igned  to  be  replaced  after thei r  operati on  
shal l  open  the  ci rcu i t  i n  the  i n tended  manner wi thou t  short-ci rcu i ti ng  l ive  parts  o f  d i fferen t  
poten tial  and  wi thou t  causing  l i ve  parts  to  come  i n to  con tact  wi th  the  enclosure.   

Compliance is checked by the following test.  

The appliance is operated five times,  each time with a new non-self-resetting  thermal cut-
out,  any other thermally operated control devices being short-circuited.   

Each time,  the thermal cut-out shall operate appropriately.   

During the test,  the enclosure of the appliance is connected to earth through a 3 A fuse; this 
fuse shall not blow.   

After this test,  the supplementary heating elements shall withstand an electric strength test as 
specified in 16.3.  

22.1 1 2  The  construction  of  the  refrigerating  system  shal l  comply wi th  the  requ i rements  of  
Section  3  of  I SO 51 49.  

22.1 1 3  When  a flammable  refrigerant  i s  used ,  refrigerant  tubing  shal l  be  protected  or 
enclosed  to  avoid  mechan ical  damage.  The  tubing  shal l  be  protected  to  the  exten t  that  i t  wi l l  
not  be  hand led  or  used  for  carrying  du ring  moving  of  the  product.  Tubing  located  wi th in  the  
con fi nes  of  the  cabinet  i s  considered  to  be  protected  from  mechan ical  damage.  
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Compliance is checked by inspection.   

22.1 1 4  When  a flammable  refrigerant  i s  used ,  l ow temperatu re  solder  al loys,  such  as  
l ead/ti n  al loys,  are  not  acceptable  for  p ipe  connections  or  any other  refrigeran t  pressure  
con tain ing  pu rposes.  

22.1 1 5  The  total  refri geran t  mass  (M)  refrigerant  charge (mc)  o f  al l  refrigerating  systems  
wi th in  the  appl iance  employing  flammable  refrigerants  shal l  not  exceed  m3  as  defi ned  i n  
Annex GG.  

The  construction  of  the  refrigerating  system  using  flammable  refrigerants  shal l  comply wi th  
the  requ i rements  i n  Annex GG  for  

•  the  maximum refrigerant  charge  (mmax) ,  

•   the  m in imum  floor  area Amin ,  

•   mechan ical  ven ti lation ,  

•   refrigerating  systems  employing  secondary ci rcu i ts .   

22.1 1 6  Appl iances  using  flammable  refrigerants  shal l  be  constructed  so  that  any l eaked  
refri geran t  wi l l  not  fl ow or  s tagnate  so  as  to  cause  a  fi re  or explosion  hazard  i n  areas  wi th in  
the  appl iance  and  connected  ducts  where  e lectri cal  componen ts,  wh ich  cou ld  be  a  source  of  
i gn i ti on  and  wh ich  cou ld  functi on  under normal  cond i t ions  or  i n  the  even t  of  a  l eak,  are  fi tted .  

Separate  componen ts,  such  as  thermostats,  wh ich  are  charged  wi th  l ess  than  0 , 5  g  o f  a  
f l ammable  gas  are  not  considered  to  cause  a  f i re  or  explosion  hazard  i n  the  event  of  l eakage  
of  the  gas  wi th in  the  component  i tsel f.  

Al l  e l ectric  componen ts  that  cou ld  be  a  source  of  i gn i ti on  and  wh ich  cou ld  function  under 
normal  cond i t i ons  or  i n  the  even t  of  a  l eak,  shal l  be  l ocated  i n  an  enclosu re  wh ich  sati sfi es  the  
fo l lowing :  

– shal l  comply wi th  C lause  20  of  I EC  60079-1 5:201 0  for  restri cted  breath ing  enclosures  
su i table  for  use  wi th  g roup I IA gases  or  the  refri geran t  used .  

– not  be  located  i n  an  area where  a  poten tial l y  f lammable  gas  m ixtu re  wi l l  accumu late  as  
demonstrated  by the  test  o f  Annex FF.  E lectrical  components  not  l ocated  i n  an  area 
where  a  poten tial l y  fl ammable  gas  m ixtu re  wi l l  accumu late  as  demonstrated  by the  test  
o f  Annex FF are  not  considered  an  i gn i ti on  source.  

Components  and  apparatus  complying  wi th  C lause  8  to  1 9  of  I EC  60079-1 5:201 0,  for  g roup 
I IA gases  or the  refri geran t  used  or an  appl icable  standard  that  makes  electri cal  componen ts  
su i table  for use  i n  Zone  2 ,  1  or  0  as  defined  I EC  60079-1 4  are  not  considered  as  a  sou rce  of  
i gn i t ion .  

NOTE  1  The  test  cu rren t  for  a  swi tch i ng  componen t  i s  the  rated  cu rren t  o f  the  componen t  o r  the  actual  l oad  to  be  
swi tched ,  wh i chever i s  g reater.  

NOTE  2  I g n i t i on  sou rces  can  be  e l ectri cal  componen ts  wh i ch  produce  sparks  or  arcs  o r  hot  su rfaces  under normal  
cond i t i ons .  Examples  are  brush - type  motors,  l i g h t  swi tches,  re l ays ,  e l ectri c  h eaters ,  or  UV l i g h ts .  

22.1 1 7  Temperatu res  on  su rfaces  that  may be  exposed  to  l eakage  of  flammable  
refrigerants  shal l  not  exceed  the  au to- i gn i tion  temperatu re  of  the  refrigeran t  reduced  by 
1 00  K;  some typical  values  are  g iven  i n  Annex BB.  

Compliance is checked by measuring the appropriate surface temperatures during the tests of 
Clauses 11  and 19,  except those which during the tests of Clause 19 are terminated in a non- 
self-resetting way.  
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22.1 1 8  When  a  flammable  refrigerant  i s  used ,  al l  appl iances  shal l  be  charged  wi th  
refri geran t  at  the  manu factu ring  location  or  charged  on  s i te  as  recommended  by the  
manu factu rer.   

A part  of  an  appl iance  that  i s  charged  on  s i te,  wh ich  requ i res  brazing  or  weld ing  i n  the  
i nstal lation  shal l  not  be  sh ipped  wi th  a  flammable  refrigerant  charge.  Jo in ts  made  i n  the  
i nstal lation  between  parts  of  the  refrigerating  system ,  wi th  at  l east  one  part  charged ,  shal l  
be  made  i n  accordance  wi th  the  fo l l owing .  

– A brazed ,  welded ,  or  mechan ical  connection  shal l  be  made  before  open ing  the  valves  to  
perm i t  refrigerant  to  f l ow between  the  refrigerating  system  parts.  A vacuum  valve  shal l  be  
provided  to  evacuate  the  i n terconnecting  pipe  and/or any uncharged  refrigerating  system  
part.  

– Mechan ical  connectors  used  i ndoors  shal l  comply wi th  I SO 1 4903.  When  mechan ical  
connectors  are  reused  i ndoors,  seal i ng  parts  shal l  be  renewed.  When  fl ared  j o in ts  are  
reused  i ndoors,  the  f lare  part  shal l  be  re- fabricated .  

– Refri geran t  tubing  shal l  be  protected  or  enclosed  to  avoid  damage.  

Flexible  refri geran t  connectors  (such  as  connecting  l i nes  between  the  i ndoor and  ou tdoor un i t)  
that  may be  d isplaced  during  normal  operations  shal l  be  protected  against  mechan ical  
damage.   

Compliance is checked according to the manufacturer’s installation instructions and a trial 
installation if necessary.  

22.1 1 9  Condensing  un i ts  and  evaporating  un i ts  shal l  be  equ ipped  wi th  a  pressure-
l imi ting  device  or  equ ivalen t  to  assu re  that  the  equ ipment does  not  exceed  the  maximum  
al lowable  pressure .  

NOTE  1  Appl i es  to  part i al  u n i t  types,  condensi ng  un i ts  and  evaporati ng  un i ts  on l y.  

For partial  un i ts ,  the  i n terconnection  ci rcu i ts  for s i gnal  commun icati on  between  each  un i t  
shal l  be  of  the  same  type.  

NOTE  2  SELV l evel  connecti on  i s  recommended .  

22.1 20  Partial  un i ts  shal l  be  provided  wi th  a  means  of  connection  to  the  supply mains  and  
shal l  not  be  powered  by an  e lectri cal  c i rcu i t  from  another appl iance.   

23 In ternal  wi ring  

Th is  clause  of  Part  1  i s  appl i cable  

24 Components   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

24.1  Addition:  

Motor compressors are not required to be separately tested according to IEC 60335-2-34,  nor 
are they required to meet all requirements of IEC 60335-2-34 if they meet all requirements of 
this standard.  

24.1 .4  Modification: 

– self-resetting thermal cut-outs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    3 000 
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– non-self-resetting thermal cut-outs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    300 

Addition: 

– thermostats  which control the motor-compressor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 000 

– motor-compressor starting relays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 000 

– automatic thermal motor-protectors for motor-compressors 
of the hermetic and semi-hermetic type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  min 2 000 

 (but not less than the number 
of operations during the locked  

rotor test) 
– manual reset thermal motor-protectors for motor-compressors of the hermetic   
 and semi-hermetic type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 

– other automatic thermal motor protectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 000 

– other manual reset thermal motor protectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 

24.1 01  Thermal  con tro l  devices  i ncorporating  replaceable  parts  shal l  be  marked  i n  such  a  
way that  the  replaceable  parts  can  be  i den ti fi ed .  

The  replacement  part  shal l  be  marked  accord ing ly.  

Compliance is checked by inspection of the marking.  

25 Supply connection  and  external  flexible  cords  

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

25.1  Addition: 

The  appl iances  may be  provided  wi th  a  supply cord  fi tted  wi th  a  p lug  

– i f  they are  for  i ndoor use  on ly,   

– i f  they have  a  marked  rati ng  of  25  A or  l ess,  and   

– i f  they comply wi th  the  appl icable  code  requ i rements  for cord-connected  appl iances  
appropriate  to  the  speci fi c  coun try i n  wh ich  they are  to  be  used .   

Modification:  

Appl iances  shal l  not  be  provided  wi th  an  appl iance  i n let.   

25.7  Addition:  

Supply  cords  of  parts  of  appl iances  for  ou tdoor use  shal l  not  be  l i gh ter than  po lych loroprene  
sheathed  f lexible  cord  (code  designation  60245  IEC  57) .  

26 Terminals  for external  conductors   

Th is  clause  of  Part  1  i s  appl i cable.  

27 Provision  for  earth ing   

Th is  clause  of  Part  1  i s  appl icable  except  as  fo l l ows:  



 –     – I EC  60335-2-40:201 3+AMD1 :201 6  CSV 

  I EC  201 6  

 
 

 40    

27.5  Addition: 

I f  the  g round  con tinu i ty  between  system  componen ts  meets  the  m in imum  values  speci fi ed  i n  
27.5,  i t  i s  considered  to  meet  the  requ i rements  wi thou t  ded icated  g round ing  conductors.  

28 Screws and  connections  

Th is  clause  of  Part  1  i s  appl i cable.   

29 Clearances,  creepage d istances and  sol id  insulation   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

Addition: 

Compliance is not checked on parts relating to motor-compressors if the motor-compressor 
complies with IEC 60335-2-34.  For motor-compressors not complying with IEC 60335-2-34,  
the additions and modifications specified in IEC 60335-2-34 are applicable.  

29.2  Addition: 

For i nsu lation  l ocated  i n  any ai rflow,  the  m icro-envi ronment  i s  po l l u tion  degree  3  un less  the  
i nsu lation  i s  enclosed  or  l ocated  so  that  i t  i s  un l i kely  to  be  exposed  to  po l lu tion  due  to  normal  
use  of  the  appl iance.  

30 Resistance to  heat  and  fi re   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

30.2.2  Not  appl i cable.  

31  Resistance to  rusting   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

Addition: 

Compliance is checked by the salt mist test of IEC 60068-2-52,  severity 2 being applicable.  

Before the test,  coatings are scratched by means of a hardened steel pin,  the end of which 
has the form of a cone with an angle of 40

°
.  Its tip is rounded with a radius of 

0,25 mm ±  0,02 mm.  The pin is loaded so that the force exerted along its axis is 10 N ±  0,5 N.  
The scratches are made by drawing the pin along the surface of the coating at a speed of 
approximately 20 mm/s.  Five scratches are made at least 5 mm apart and at least 5 mm from 
the edges.  

After the test,  the appliance shall not have deteriorated to such an extent that compliance with 
this standard,  in particular with Clauses 8 and 27,  is impaired.  The coating shall not be broken 
and shall not have loosened from the metal surface.  
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32 Radiation,  toxici ty and  simi lar hazards  

Th is  clause  of  Part  1  i s  appl icable.   
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IEC   2823/13 

 

Figure  1 01 a – Upflow appl ication  
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Figure  1 01 b – Downflow appl ication  

Figure  1 01  – Arrangement  for  heating  test  of  appl iances   
wi th  supplementary heater  



I EC  60335-2-40:201 3+AMD1 :201 6  CSV – 43  – 

  I EC  201 6  

 

 

 

S R 

R 

P 

M  

E 

IEC   2825/13 

 
 

Key 

S    suppl y  

E    motor  encl osu re  

R    res i dual  cu rren t  devi ce  (I
∆n
 =  30  mA)  

(RCCB  or  RCBO)  

P    protecti ve  devi ce  (external  or  i n ternal )  

M    motor  

 

Care  has  to  be  taken  to  complete  the  earth ing  system  to  perm i t  the  correct  operati on  o f  the  RCCB/RCBO.  

Figure  1 02  – Supply ci rcu i t  for  locked-rotor test  of  a  motor  of  the  sing le-phase type – 
Revise as  needed  for  three-phase test  
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Annexes 

The  annexes  of  Part  1  are  appl icable  except  as  fo l lows.  

 

Annex D 
(normative)  

 
Thermal  motor protectors 

Th is  annex of  Part  1  i s  not  appl icable.  

 

Annex I  
(normative)  

 
Motors having  basic  insulation  that  is  inadequate for the  

rated  vol tage of the appl iance 

Th is  annex of  Part  1  i s  not  appl icable.  
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Annex AA 
( in formative)  

 
Examples for operating  temperatures of the appl iance 

 

Function  of  
appl i ance 

Classi fication  

Heati ng  Cool i ng  

Outdoor  
assembly  

°C  
( i n let)  

I ndoor  
assembly  

°C  
(outlet)  

Outdoor  
assembly  

°C  
(i n l et)  

I ndoor 
assembly  

°C  
(ou tlet)  

DB  a  WB  b  DB  a  WB  b  DB  a  WB  b  DB  a  WB  b  

Ou ts i de  ai r/ 
Recycl ed  ai r  

A7  A20  7  6  20  1 2  35  24  27  1 9  

Exhaust  ai r/ 
Recycl ed  ai r  

A20  A20  20  1 2  20  1 2  – – – – 

Exhaust  ai r/ 
Fresh  ai r  

A20  A7  20  1 2  7  6  – – – – 

Ou ts i de  ai r/Water  A7  W50  7  6  Water 50  35  24  Water 7  

Exhaust  ai r/Water  A20  W50  20  1 2  Water 50  – – – – 

Water/Water  W1 0  W50  Water 1 0  Water 50  Water 1 5  Water 7  

Bri ne/Water B0  W50  Bri ne  0  Water 50  Bri ne  1 5  Water 7  

Bri ne/ 
Recycl ed  ai r  

B0  A20  Bri ne  0  20  1 2  – – – – 

Water/ 
Recycl ed  ai r  

 
W1 0  

 
A20  Water 1 0  20  1 2  – – – – 

Water/ 
Recycl ed  ai r  W20  A20  Water 20  20  1 2  – – – – 

Dehum id i f i cat i on  Comfort  – –     27  21  

Process        1 2  9  

 Heat  recovery  
(ai r  cool ed )  

    
27  21  27  21  

 Heat  recovery  
(water  cool ed )  

    
Water  24  27  21  

San i tary  hot  water  
heat  pump 

         

Ou ts i de  ai r/Water  A7  W45  7  6  Water 45  – – – – 

Ambien t  ai r/Water  A1 5  W45  1 5  1 2  Water 45  – – – – 

Exhaust  ai r/Water  A20  W45  20  1 2  Water 45  – – – – 

Bri ne/Water B0  W45  Bri ne  0  Water 45  – – – – 

a  DB:  d ry  bu l b  

b  WB:  wet  bu lb  
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 46    

NOTE  Appl i ance  can  be  cl ass i fi ed  accord i ng  to  functi on  and  temperatu re  appl i cat i on  as  noted  be l ow:  

Sou rce  Ou ts i de  ai r  S i nk Recycl ed  ai r  C l ass i fi cat i on   A  –  A  –*   

  Exhaust  ai r    Recycl ed  ai r   A  –  A  –  

 Exhaust  ai r    Ou ts i de  ai r   A  –  A  – 

 Ou ts i de  ai r    Water  A  –  W –  

 Exhaust  ai r    Water  A  –  W –  

 Water  Water  W –  W –  

 Water  Recycl ed  ai r   W –  A  – 

 Bri ne   Recycl ed  ai r   B  –  A  – 

 Bri ne   Water  B  –  W – 

*   For  example ,  A7  A20  i nd i cates  an  appl i ance  des i g ned  for  an  ou ts i de  ai r  operati ng  temperatu re  o f  7  °C  DB  and  
an  i n s i de  ai r  operati ng  temperatu re  of  20  °C  DB.   
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Annex BB 
(normative)  

 
Selected  information  about  refrigerants  

 

The  normative  componen t  of  Annex BB  i nvolves  the  “Lower l im i t”  column  of  Table  BB. 1 .  The  rest  of  the  annex i s  i n formati ve.  

Table  BB.1  −  Selected  information  about  refrigerants  

Refrigerant  
designation  a  

Description  Formu la  
Au to-ign i t ion  
temperatures   

°C  

Densi ty  

b, e   
kg /m 3  

Molar  
massc  

kg /kmol  

Lower  fl ammabi l i ty l im i tb  

kg /m 3d  %  v/v  

R32  D i fl uoromethane  CH
2
F
2
 648  2 , 1 3  52 , 0  0 , 306  1 4, 4g  

R50  Methane  CH
4
 645  0 , 65  1 6 , 0  0 , 032  4 , 9h  

R1 43a 1 , 1 , 1  –  Tri f l u oroethane  CF
3
CH

3
 750  3 , 43  84, 0  0 , 282  8 , 2g  

R1 52a 1 ,  1  – D i f l uoroethane  CHF
2
CH

3
 455  2 , 70  66 , 0  0 , 1 30  4 , 8g  

R1 70  E thane  CH
3
CH

3
 5 1 5  1 , 23  30 , 1  0 , 038  3 , 1 g  

R290  Propane  CH
3
CH

2
CH

3
 470  1 , 80  44, 1  0 , 038  2 , 1 g  

R600  n -Bu tane  CH
3
CH

2
CH

2
CH

3
 365  2 , 37  58 , 1  0 , 043  1 , 8 i  

R600a I sobu tane  CH (CH
3
)
3
 460  2 , 37  58 , 1  0 , 043  1 , 8 j  

R1 1 50  E thyl ene  CH
2
=CH

2
 425  1 , 1 5  28 , 1  0 , 036  3 , 1 g  

R1 270  Propyl ene  CH
2
=CHCH

3
 455  1 , 72  42 , 1  0 , 040  2 , 3k 

E1 70  D imethyl ether CH
3
 °CH

3
 235  1 , 88  46, 1  0 , 064  3 , 4 l  

R1 42b  1 -ch l oro-1 , 1 -d i f l uoroethane  CH
3
CClF

2
 750f

 
4, 1 1  1 00 , 5  0 , 329  8 , 0g  
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a The  re fri geran t  des i gnati ons  are  i n  accordance  wi th  I SO  81 7.  

b  These  val ues  are  at  25  °C and  at  1  0 1 3 , 2  mbar.  

c  For  compari son ,  the  mol ecu lar  mass  of  ai r  i s  taken  equal  to  28 , 8  kg /kmol .  

d  Mu l t i pl y  %  v/v  by  the  correspond i ng  molar  mass  ˣ  0 , 000409  to  g i ve  the  f l ammabi l i ty  l im i t  i n  kg /m 3 .  

e  D i vi de  molar  mass  by  24, 465  to  g i ve  the  densi ty  i n  kg /m 3 .  

f  Est imated  from  molecu l ar s tructu re  

g  WILSON,  DP.  and   R ICHARD,  RG .  Determ i nat i on  o f  Refri geran t  Lower F l ammabi l i ty  L im i ts  i n  Compl i ance  wi th  Proposed  Addendum  p  to  S tandard  34.  
ASHRAE Transactions: 2002  V.  1 08,  P t.  2 .  

h  BURRELL,  GA .  and  OBERFELL,  GG .  U .S.  Bu r.  M i nes ,  Tech .  Paper  1 1 9 ,  (1 91 5)  

i  LAFFITTE,  P .  and  DELBOURGO,  R.  4th Symp.  on Combust. ,  p . 1 1 4(1 953)  

j  ZABETAKIS,  MG . ,  SCOTT,  GS. ,  JONES,  GW.  Ind.  Eng.  Chem. ,  43 ,  21 20 ,  (1 951 )  

k Estimated  from  LFL for  propane  anal ogs  and  data  from  JABBOUR,  T. ,  CLODIC,  D .  Bu rn i ng  Vel  °C i ty  and  Refri geran t  F l ammabi l i ty  C l ass i f i cati on ,  Eco l e  de  
M i nes ,  Pari s ,  France,  ASHRAE Transactions  2004.  

l       Atofi na  appl i cat i on  to  ASHRAE  for  safety  cl ass i fi cat i on  o f  R-E1 70,  1 3  December 2001  
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Annex CC 
( in formative)  

 
Transportation,  marking  and  storage for uni ts  

that  employ flammable refrigerants 
 

The  fo l lowing  i n formation  i s  provided  for  un i ts  that  employ flammable  refrigerants .  

CC.1  Transport  of  equipment  contain ing  flammable  refrigerants  

Atten tion  i s  d rawn  to  the  fact  that  add i ti onal  transportation  regu lati ons  may exist  wi th  respect  
to  equ ipment  con tain ing  fl ammable  gas.  The  maximum  number of  p ieces  of  equ ipment  or  the  
con fi guration  of  the  equ ipment,  permi tted  to  be  transported  together wi l l  be  determined  by the  
appl i cable  transport  regu lations.  

CC.2  Marking  of equipment  using  signs 

Signs  for  s im i lar  appl iances  used  i n  a  work area general l y  are  addressed  by l ocal  regu lations  
and  g i ve  the  m in imum  requ i rements  for  the  provis ion  of  safety and/or heal th  s i gns  for  a  work 
l ocation .  

Al l  requ i red  s i gns  are  to  be  main tained  and  employers  shou ld  ensure  that  employees  receive  
su i table  and  su ffi cien t  i nstruction  and  train ing  on  the  mean ing  of  appropriate  safety  s i gns  and  
the  actions  that  need  to  be  taken  i n  connection  wi th  these  s i gns.  

The  effecti veness  of  s igns  shou ld  not  be  d im in ished  by too  many s i gns  being  placed  together.  

Any pictograms  used  shou ld  be  as  s imple  as  possible  and  con tain  on ly  essen tial  detai l s .  

CC.3  Disposal  of  equ ipment  using  flammable  refrigerants  

See  national  regu lations.  

CC.4 Storage of equipment/appl iances 

The  storage  of  equ ipment  shou ld  be  i n  accordance  wi th  the  manu factu rer’s  i nstructions.   

CC.5  Storage of packed  (unsold)  equipment 

Storage  package  protection  shou ld  be  constructed  such  that  mechan ical  damage to  the  
equ ipment  i ns ide  the  package  wi l l  not  cause  a  l eak of  the  refri geran t  charge.  

The  maximum  number of  pi eces  of  equ ipment  perm i tted  to  be  stored  together wi l l  be  
determined  by l ocal  regu lations.  
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Annex DD 
(normative)  

 
I nstruction  manual  for servicing  refrigerant  containing  appl iances 

 

DD.1  Symbols  

The  symbols  referred  to  i n  7. 6  (wi thou t  co lours  i s  perm i tted)  and  the  i n formation  of  the  
warn ing  marking  shal l  be  provided  as  fo l lows:  

WARNING  

Do  not  use  means  to  accelerate  the  defrosting  process  or  to  cl ean ,  o ther  than  those  
recommended  by the  manu facturer.   

The  appl iance  shal l  be  stored  i n  a  room  wi thou t  con tinuously  operati ng  i gn i t ion  sou rces  ( for 
example:  open  fl ames,  an  operating  gas  appl iance  or  an  operating  e lectri c  heater.   

Do  not  p ierce  or  bu rn .  

Be  aware  that  refri gerants  may not  con tain  an  odour.  

The  manu factu rer may provide  other su i table  examples  or  may provide  add i ti onal  i n formation  
abou t  the  refri geran t  odour.  

DD.2  Information  in  manual  

DD.2.1  General  

The  fo l l owing  i n formation  shal l  be  speci fi ed  i n  the  manual  where  the  i n formation  i s  needed  for  
the  function  of  the  manual  and  as  appl icable  to  the  appl iance:  

– i n formation  for spaces  where  refrigerant  p ipes  are  al l owed,  i nclud ing  statements  

•  that  the  i nstal lation  of  p ipe-work shal l  be  kept  to  a  m in imum;   

•  that  pipe-work shal l  be  protected  from  physical  damage  and ,  i n  the  case  of  flammable 
refrigerants,  shal l  not  be  i nstal led  i n  an  unven ti lated  space,  i f  that  space  i s  smal ler  
than  Amin  i n  Annex GG.  I n  case  of  f i e ld  charge,  the  effect  on  refri geran t  charge  caused  
by the  d i fferen t  p ipe  l eng th  has  to  be  quan ti fied ;   

•  that  compl iance  wi th  national  gas  regu lations  shal l  be  observed;  

•  that  mechan ical  connections  made  i n  accordance  wi th  22. 1 1 8  shal l  be  accessible  for  
main tenance  purposes;  

•  that,  for  appl iances  con tain ing  flammable  refrigerants ,  the  m in imum  floor  area of  the  
room  shal l  be  men tioned  i n  the  form  of  a  table  or a  s i ng le  f i gu re  wi thou t  reference  to  a  
formu la;  

–  the  maximum refrigerant  charge  amoun t  (M mmax) ;  

–  the  m in imum  rated  ai rflow,  i f  requ i red  by Annex GG;  

–  i n formation  for hand l i ng ,  i nstal lation ,  clean ing ,  servicing  and  d i sposal  o f  refri geran t;  

–  the  m in imum  floor area of  the  room  or the  special  requ i rements  for  the  room  in  wh ich  an  
appl iance  con tain ing  flammable  refrigerants  can  be  located  as  defined  i n  Annex GG,  

except  where  the  refrigerant  charge  (M mc)  i s  l ess  than  or  equal  to  m1  (M mc  ≤  m1 ) ;  

– detai led  i nstructi ons  on  how to  i nstal l  the  appl iance  to  ensure  that  the  re lease  heigh t  h0  o f  
the  i nstal l ed  appl iance  i s  not  l ower than  h0  u sed  for the  calcu lation  of  Amin; 



I EC  60335-2-40:201 3+AMD1 :201 6  CSV – 51  – 

  I EC  201 6  

 

 

–  a  warn ing  to  keep  any requ i red  ven ti lation  open ings  clear  of  obstruction ;  

–  a  notice  that  servicing  shal l  be  performed  on ly  as  recommended  by the  manu facturer;  

– a  warn ing  that  ducts  connected  to  an  appl iance  shal l  not  con tain  an  i gn i ti on  sou rce.  

DD.2.2  Unventi lated  areas 

The  manual  shal l  i nclude  a  statement advis ing  that  an  unven ti l ated  area where  the  appl iance  
us ing  flammable  refrigerants  i s  i nstal led  shal l  be  so  constructed  that  shou ld  any refri gerant  
l eak,  i t  wi l l  not  s tagnate  so  as  to  create  a  f i re  or  explosion  hazard .  Th is  shal l  i nclude:  

–  a  warn ing  that  the  appl iance  shal l  be  stored  i n  a  wel l -ven ti lated  area where  the  room  s i ze  
corresponds  to  the  room  area as  speci fi ed  for  operation ;  

– a  warn ing  that  the  appl iance  shal l  be  stored  i n  a  room  wi thou t  con ti nuously  operating  open  
fl ames  ( for  example  an  operating  gas  appl iance)  and  i gn i ti on  sources  ( for  example  an  
operati ng  e lectric  heater) .  

The  manu factu rer shou ld  speci fy  other  poten tial  con tinuously operating  sources  known  to  
cause  i gn i tion  of  the  refri geran t  used .  

The  appl iance  shal l  be  stored  so  as  to  preven t  mechan ical  damage  from  occurri ng .  

DD.2.3  Qual i fication  of  workers  

The  manual  shal l  con tain  speci fi c  i n formation  abou t  the  requ i red  qual i fi cation  of  the  working  
personnel  for  main tenance,  service  and  repai r  operations.  Every working  procedure  that  
affects  safety  means  shal l  on ly  be  carried  ou t  by  competen t  persons  accord ing  to  Annex HH .   

Examples  for  such  working  procedures  are:  

– breaking  i n to  the  refri gerati ng  ci rcu i t;  

– open ing  of  sealed  components;  

– open ing  of  ven ti lated  enclosu res.  

DD.3  Information  on  servicing  

The  manual  shal l  contain  speci fi c  i n formation  for  service  personnel  accord ing  to  DD.3. 1  to  
DD.3. 9 .   

DD.3.1  Checks  to  the  area 

Prior  to  beg inn ing  work on  systems  con tain i ng  flammable refrigerants ,  safety  checks  are  
necessary to  ensure  that  the  ri sk of  i gn i ti on  i s  m in im ised.  For repai r  to  the  refrigerating  
system,  DD.3. 3  to  DD.3.7  shal l  be  completed  prior  to  conducting  work on  the  system .   

DD.3.2  Work procedure   

Work shal l  be  undertaken  under a con trol led  procedure  so  as  to  m in im ise  the  ri sk of  a  
f l ammable  gas  or  vapour being  presen t  wh i le  the  work i s  be ing  performed.  

DD.3.3  General  work area 

Al l  main tenance  staff  and  others  working  i n  the  local  area shal l  be  i nstructed  on  the  nature  of  
work being  carri ed  ou t.  Work i n  con fi ned  spaces  shal l  be  avoided .  The  area around  the  
workspace  shal l  be  sectioned  off.  Ensure  that  the  cond i ti ons  wi th in  the  area have  been  made  
safe  by con trol  of  f lammable  material .  
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DD.3.4  Checking  for  presence of  refrigerant  

The  area shal l  be  checked  wi th  an  appropriate  refri geran t  detector prior to  and  du ring  work,  to  
ensure  the  techn ician  i s  aware  of  poten tial l y  toxic  or  fl ammable  atmospheres.  Ensure  that  the  
l eak detection  equ ipment  being  used  i s  su i table  for  use  wi th  al l  appl icable  refri geran ts,  i . e .  
non-sparking ,  adequately sealed  or  i n tri nsical l y  safe.  

DD.3.5  Presence of  fi re  extingu isher 

I f  any hot  work i s  to  be  conducted  on  the  refrigeration  equ ipment  or  any associated  parts,  
appropriate  fi re  extingu ish ing  equ ipment  shal l  be  avai lable  to  hand .  Have  a  dry powder or  
CO2  f i re  exti ngu isher ad jacen t  to  the  charg ing  area.   

DD.3.6  No  ign i t ion  sources 

No  person  carrying  ou t  work i n  relation  to  a  refrigeration  system  wh ich  i nvolves  exposing  any 
pipe  work shal l  use  any sources  of  i gn i t i on  i n  such  a  manner that  i t  may l ead  to  the  ri sk of  f i re  
or  explosion .  Al l  possible  i gn i tion  sources,  i nclud ing  ci garette  smoking ,  shou ld  be  kept  
su ffi cien tly  far  away from  the  s i te  of  i nstal lation ,  repai ring ,  removing  and  d isposal ,  du ring  
wh ich  refrigeran t  can  possibly  be  re leased  to  the  surround ing  space.  Prior  to  work taking  
place,  the  area around  the  equ ipment i s  to  be  surveyed  to  make  su re  that  there  are  no  
f lammable  hazards  or  i gn i t ion  ri sks.  “No  Smoking ”  s i gns  shal l  be  d isplayed .   

DD.3.7  Venti lated  area 

Ensure  that  the  area i s  i n  the  open  or  that  i t  i s  adequately  ven ti lated  before  breaking  i n to  the  
system  or  conducting  any hot  work.  A degree  of  ven ti l ation  shal l  con tinue  during  the  period  
that  the  work i s  carried  ou t.  The  ven ti lation  shou ld  safely  d isperse  any re leased  refri gerant  
and  preferably  expel  i t  external l y  i n to  the  atmosphere.  

DD.3.8  Checks  to  the  refrigeration  equ ipment  

Where  e lectri cal  componen ts  are  being  changed,  they shal l  be  fi t  for  the  pu rpose  and  to  the  
correct  speci fi cati on .  At  al l  t imes  the  manu facturer’s  main tenance  and  service  gu idel i nes  shal l  
be  fo l l owed .  I f  i n  doubt,  consu l t  the  manu facturer’s  techn ical  department  for  assistance.   

The following checks shall be applied to installations using flammable refrigerants: 

– the actual refrigerant charge  size is in accordance with the room size within which the 
refrigerant containing parts are installed; 

– the ventilation machinery and outlets are operating adequately and are not obstructed; 

– if an indirect refrigerating circuit is being used,  the secondary circuit shall be checked for 
the presence of refrigerant; 

– marking to the equipment continues to be visible and legible.  Markings and signs that are 
illegible shall be corrected; 

– refrigeration pipe or components are installed in a position where they are unlikely to be 
exposed to any substance which may corrode refrigerant containing components,  unless 
the components are constructed of materials which are inherently resistant to being 
corroded or are suitably protected against being so corroded.  

DD.3.9  Checks to  electrical  devices 

Repai r  and  main tenance  to  e lectri cal  componen ts  shal l  i nclude  i n i ti al  safety  checks  and  
component  i nspection  procedures.  I f  a  fau l t  exi sts  that  cou ld  compromise  safety,  then  no  
e lectri cal  supply  shal l  be  connected  to  the  ci rcu i t  un ti l  i t  i s  satisfactori l y  deal t  wi th .  I f  the  fau l t  
cannot  be  corrected  immediately  bu t  i t  i s  necessary to  con tinue  operation ,  an  adequate  
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temporary so lu tion  shal l  be  used .  Th is  shal l  be  reported  to  the  owner of  the  equ ipment so  al l  
parties  are  advised .   

I n i t ial  safety checks  shal l  i nclude:   

•  that  capaci tors  are  d ischarged:  th is  shal l  be  done  i n  a  safe  manner to  avoid  possibi l i ty  o f  
sparking ;  

•  that  no  l i ve  e lectrical  componen ts  and  wi ring  are  exposed  wh i le  charg ing ,  recovering  or  
pu rg ing  the  system;  

•  that  there  i s  con tinu i ty  of  earth  bond ing .   

DD.4 Repairs  to  sealed  components 

DD.4.1  Du ri ng  repai rs  to  sealed  componen ts,  al l  e lectrical  suppl ies  shal l  be  d isconnected  
from  the  equ ipment  being  worked  upon  prior  to  any removal  of  sealed  covers,  etc.  I f  i t  i s  
absolu te ly  necessary to  have  an  e lectrical  supply  to  equ ipment  du ring  servicing ,  then  a  
permanentl y  operating  form  of  l eak detecti on  shal l  be  l ocated  at  the  most  cri t i cal  po in t  to  warn  
of  a  poten tial l y  hazardous  s i tuation .  

DD.4.2  Parti cu lar  attention  shal l  be  paid  to  the  fo l lowing  to  ensure  that  by  working  on  
e lectri cal  componen ts,  the  casing  i s  not  al tered  i n  such  a  way that  the  l evel  o f  protection  i s  
affected .  Th is  shal l  i nclude  damage  to  cables,  excessive  number of  connections,  term inals  not  
made  to  orig inal  speci fi cation ,  damage  to  seals,  i ncorrect  f i tti ng  of  g lands,  etc.   

Ensure  that  the  apparatus  i s  moun ted  securely.  

Ensure  that  seals  or  seal i ng  materials  have  not  degraded  to  the  po in t  that  they no  l onger 
serve  the  pu rpose  of  preventing  the  i ng ress  of  fl ammable  atmospheres.  Replacement  parts  
shal l  be  i n  accordance  wi th  the  manu factu rer’s  speci fi cations.  

NOTE  The  use  o f  s i l i con  sealan t  can  i nh i b i t  the  e ffect i veness  o f  some  types  o f  l eak detecti on  equ i pmen t.  
I n tri n s i cal l y  safe  componen ts  do  not  have  to  be  i so l ated  pri or  to  worki ng  on  them .  

DD.5  Repair to  in trinsical ly safe  components 

Do  not  apply any permanent  i nducti ve  or  capaci tance  loads  to  the  ci rcu i t  wi thou t  ensuring  that  
th is  wi l l  not  exceed  the  perm issible  vo l tage  and  cu rren t  perm i tted  for  the  equ ipment i n  use.  

I n trins ical l y  safe  componen ts  are  the  on ly  types  that  can  be  worked  on  wh i le  l i ve  i n  the  
presence  of  a  f lammable  atmosphere.  The  test  apparatus  shal l  be  at  the  correct  rati ng .  

Replace  componen ts  on ly  wi th  parts  speci fi ed  by the  manu factu rer.  Other parts  may resu l t  i n  
the  i gn i ti on  of  refri gerant  i n  the  atmosphere  from  a  l eak.  

DD.6 Cabl ing  

Check that  cabl ing  wi l l  not  be  subject  to  wear,  corrosion ,  excessive  pressure,  vibrati on ,  sharp  
edges  or  any other  adverse  envi ronmental  effects.  The  check shal l  also  take  i n to  accoun t  the  
effects  of  ag ing  or  con tinual  vibration  from  sources  such  as  compressors  or  fans.  
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DD.7 Detection  of  flammable refrigerants  

Under no  ci rcumstances  shal l  potential  sources  of  i gn i ti on  be  used  i n  the  search ing  for  or 
detection  of  refri geran t  l eaks.  A hal ide  torch  (or  any other detector  usi ng  a  naked  fl ame)  shal l  
not  be  used .   

DD.8 Leak detection  methods 

The  fo l lowing  l eak detecti on  methods  are  deemed  acceptable  for  al l  refrigerant  systems.  

E lectron ic  l eak detectors  may be  used  to  detect  refri gerant  l eaks  bu t,  i n  the  case  of  
flammable  refrigerants ,  the  sensi ti vi ty  may not  be  adequate,  or  may need  re-cal i bration .  
(Detection  equ ipment  shal l  be  cal ibrated  i n  a  refri geran t- free  area. )  Ensure  that  the  detector  i s  
not  a  potential  source  of  i gn i ti on  and  i s  su i table  for  the  refri geran t  used .  Leak detecti on  
equ ipment  shal l  be  set  at  a  percen tage  of  the  LFL  o f  the  refrigeran t  and  shal l  be  cal ibrated  to  
the  refrigeran t  employed ,  and  the  appropriate  percen tage  of  gas  (25  % maximum)  i s  
con fi rmed.  

Leak detection  fl u ids  are  su i table  for  use  wi th  most  refrigeran ts  bu t  the  use  of  detergen ts  
con tain ing  ch lorine  shal l  be  avoided  as  the  ch lorine  may react  wi th  the  refrigerant  and  corrode  
the  copper pipe-work.  

I f  a  l eak i s  suspected ,  al l  naked  f lames  shal l  be  removed/extingu ished.  

I f  a  l eakage  of  refri geran t  i s  found  wh ich  requ i res  brazing ,  al l  o f  the  refri gerant  shal l  be  
recovered  from  the  system,  or i so lated  (by means  of  shu t  off  valves)  i n  a  part  o f  the  system  
remote  from  the  l eak.  For appl iances  con tain ing  flammable  refrigerants ,  oxygen  free  
n i trogen  (OFN)  shal l  then  be  purged  th rough  the  system  both  before  and  during  the  brazing  
process.  

DD.9  Removal  and  evacuation  

When  breaking  i n to  the  refrigeran t  ci rcu i t  to  make  repai rs  – or  for  any other pu rpose  – 
conventional  procedures  shal l  be  used .  However,  for  flammable  refrigerants  i t  i s  importan t  
that  best  practi ce  i s  fo l lowed  s ince  fl ammabi l i ty  i s  a  consideration .  The  fo l l owing  procedure  
shal l  be  adhered  to:  

•  remove  refrigerant;  

•  pu rge  the  ci rcu i t  wi th  i nert  gas;   

•  evacuate;  

•  pu rge  again  wi th  i nert  gas;  

•  open  the  ci rcu i t  by  cu tti ng  or  brazing .  

The  refri geran t  charge  shal l  be  recovered  i n to  the  correct  recovery cyl inders.  For  appl iances  
con tain ing  flammable  refrigerants ,  the  system  shal l  be  “f l ushed”  wi th  OFN  to  render the  un i t  
safe.  Th is  process  may need  to  be  repeated  several  t imes.  Compressed  ai r  or  oxygen  shal l  
not  be  used  for  pu rg ing  refri gerant  systems.   

For appl iances  con tain ing  flammable  refrigerants ,  f l ush ing  shal l  be  ach ieved  by breaking  the  
vacuum  i n  the  system  wi th  OFN  and  con ti nu ing  to  f i l l  u n ti l  the  working  pressure  i s  ach ieved,  
then  ven ting  to  atmosphere,  and  f i nal l y  pu l l i ng  down  to  a  vacuum.  Th is  process  shal l  be  
repeated  un ti l  no  refrigerant  i s  wi th in  the  system.  When  the  f i nal  OFN  charge  i s  used ,  the  
system  shal l  be  ven ted  down  to  atmospheric  pressure  to  enable  work to  take  place.  Th is  
operati on  i s  absolu tely  vi tal  i f  brazing  operations  on  the  pipe-work are  to  take  place.  
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Ensure  that  the  ou tlet  for the  vacuum  pump i s  not  close  to  any i gn i tion  sources  and  that  
ven ti lation  i s  avai lable.  

DD.1 0  Charg ing  procedures  

I n  add i t ion  to  conven tional  charg ing  procedures,  the  fo l l owing  requ i rements  shal l  be  fo l lowed .  

–  Ensure  that  con tam ination  of  d i fferen t  refri geran ts  does  not  occu r when  us ing  charg ing  
equ ipment.  Hoses  or  l i nes  shal l  be  as  short  as  possible  to  m in im ise  the  amoun t  of  
refri geran t  con tained  i n  them.  

–  Cyl i nders  shal l  be  kept  upri gh t.   

–  Ensure  that  the  refri gerati on  system  i s  earthed  pri or  to  charg ing  the  system  wi th  
refri geran t.  

–  Label  the  system  when  charg ing  i s  complete  ( i f  not  al ready) .   

–  Extreme  care  shal l  be  taken  not  to  overfi l l  the  refrigeration  system.  

Prior  to  recharg ing  the  system,  i t  shal l  be  pressure-tested  wi th  the  appropriate  purg ing  gas.  
The  system  shal l  be  l eak-tested  on  completi on  of  charg ing  bu t  prior  to  commission ing .  A 
fo l low up  l eak test  shal l  be  carried  ou t  prior  to  l eaving  the  s i te .  

DD.1 1  Decommissioning  

Before  carrying  ou t  th is  procedure,  i t  i s  essen tial  that  the  techn ician  i s  completely  fam i l iar  wi th  
the  equ ipment  and  al l  i ts  detai l .  I t  i s  recommended  good  practi ce  that  al l  refri geran ts  are  
recovered  safely.  Prior  to  the  task being  carri ed  ou t,  an  o i l  and  refrigeran t  sample  shal l  be  
taken  i n  case  analysis  i s  requ i red  prior  to  re-use  of  reclaimed  refri geran t.  I t  i s  essen tial  that  
e lectri cal  power i s  avai lable  before  the  task i s  commenced .  

a)  Become  fami l iar  wi th  the  equ ipment  and  i ts  operation .   

b)  I so late  system  e lectrical l y.  

c)  Before  attempting  the  procedure,  ensu re  that:  

•  mechan ical  hand l i ng  equ ipment  i s  avai lable,  i f  requ i red ,  for  hand l ing  refri geran t  
cyl i nders;  

•  a l l  personal  protective  equ ipment  i s  avai lable  and  being  used  correctl y;  

•  the  recovery process  i s  supervised  at  al l  t imes  by a  competen t  person ;  

•  recovery equ ipment  and  cyl i nders  con form  to  the  appropriate  standards.  

d )  Pump down  refri gerant  system,  i f  possible.  

e)  I f  a  vacuum  i s  not  possible,  make  a  man i fo ld  so  that  refri geran t  can  be  removed  from  
various  parts  of  the  system.  

f)  Make  su re  that  cyl inder i s  s i tuated  on  the  scales  before  recovery takes  place.  

g )  Start  the  recovery mach ine  and  operate  i n  accordance  wi th  manu facturer's  i nstructions.  

h )  Do  not  overfi l l  cyl i nders.  (No  more  than  80  % volume  l i qu id  charge) .  

i )  Do  not  exceed  the  maximum  working  pressure  of  the  cyl inder,  even  temporari l y.  

j )  When  the  cyl i nders  have  been  fi l l ed  correctl y  and  the  process  completed,  make  sure  that  
the  cyl i nders  and  the  equ ipment  are  removed  from  s i te  promptly  and  al l  i so lation  valves  on  
the  equ ipment  are  closed  off.  

k)  Recovered  refri geran t  shal l  not  be  charged  i n to  another refrigeration  system  un less  i t  has  
been  cleaned  and  checked .  
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DD.1 2  Label l ing  

Equ ipment  shal l  be  l abel led  stati ng  that  i t  has  been  de-commissioned  and  emptied  of  
refri geran t.  The  label  shal l  be  dated  and  s i gned .  For appl iances  con tain ing  flammable 
refrigerants ,  ensu re  that  there  are  labels  on  the  equ ipment stati ng  the  equ ipment  con tains  
fl ammable  refri geran t.  

DD.1 3  Recovery 

When  removing  refri geran t  from  a system,  e i ther for  servicing  or  decommission ing ,  i t  i s  
recommended  good  practice  that  al l  refri geran ts  are  removed  safely.   

When  transferri ng  refrigeran t  i n to  cyl i nders,  ensu re  that  on ly  appropriate  refri geran t  recovery 
cyl i nders  are  employed .  Ensure  that  the  correct  number of  cyl i nders  for  ho ld ing  the  total  
system  charge  are  avai lable.  Al l  cyl i nders  to  be  used  are  designated  for  the  recovered  
refri geran t  and  l abel led  for  that  refri gerant  ( i . e .  special  cyl i nders  for  the  recovery of  
refri geran t) .  Cyl i nders  shal l  be  complete  wi th  pressure-rel i ef  valve  and  associated  shu t-off  
valves  i n  good  working  order.  Empty recovery cyl i nders  are  evacuated  and ,  i f  possible,  cooled  
before  recovery occurs.  

The  recovery equ ipment  shal l  be  i n  good  working  order  wi th  a  set  o f  i nstructions  concern ing  
the  equ ipment  that  i s  at  hand  and  shal l  be  su i table  for the  recovery of  al l  appropriate  
refri geran ts  i nclud ing ,  when  appl icable,  flammable  refrigerants .  I n  add i tion ,  a  set  of  
cal ibrated  weigh ing  scales  shal l  be  avai lable  and  i n  good  working  order.  Hoses  shal l  be  
complete  wi th  l eak-free  d i sconnect  coupl ings  and  i n  good  cond i t ion .  Before  us ing  the  recovery 
mach ine,  check that  i t  i s  i n  satisfactory working  order,  has  been  properly  main tained  and  that  
any associated  e lectri cal  componen ts  are  sealed  to  preven t  i gn i t ion  i n  the  even t  of  a  
refri geran t  re lease.  Consu l t  manu facturer  i f  i n  doubt.  

The  recovered  refrigeran t  shal l  be  retu rned  to  the  refrigerant  suppl i er  i n  the  correct  recovery 
cyl i nder,  and  the  re levan t  waste  transfer note  arranged .  Do  not  m ix  refri geran ts  i n  recovery 
un i ts  and  especial l y  not  i n  cyl i nders.  

I f  compressors  or  compressor o i l s  are  to  be  removed ,  ensure  that  they have  been  evacuated  
to  an  acceptable  l evel  to  make  certain  that  f lammable  refrigeran t  does  not  remain  wi th in  the  
l ubrican t.  The  evacuation  process  shal l  be  carried  ou t  prior  to  retu rn ing  the  compressor to  the  
suppl i ers.  On ly  e lectric  heating  to  the  compressor body shal l  be  employed  to  accelerate  th is  
process.  When  o i l  i s  d rained  from  a system,  i t  shal l  be  carri ed  ou t  safe ly.  
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Annex EE 
(normative)  

 
Pressure tests  

 

EE.1  General   

Al l  refrigerating  system  parts  shal l  wi thstand  the  maximum  pressure  expected  i n  normal  
operati on ,  abnormal  operation ,  and  standsti l l .  

A compressor tested  for  compl iance  wi th  I EC  60335-2-34  need  not  be  add i tional l y  tested .  

Compliance is checked by the following tests.  

For all tests of Clause 21,  if the refrigerant is a blend,  the test pressure of EE.4.1  shall be 
carried out at the highest pressure under the specified temperature.  

The test value that is the maximum of Clauses EE.2,  EE.3 or EE.4 shall be used for the test of 
EE.4.1 ,  respectively,  for the high side and the low side components.  

EE.2  Pressure test  value determined  under testing  carried  out  in  Clause 1 1  

A refrigerating  system  component  that  i s  exposed  to  pressure  shal l  be  subjected  to  
measurement  of  the  maximum  pressure  developed  i n  the  refrigerating  system  when  tested  
under the  cond i ti ons  speci fi ed  i n  C lause  1 1 .  

The  pressure  test  value  shal l  be  at  l east  th ree  times  the  maximum  pressure  developed  during  
operati on  under Clause  1 1 .  

EE.3  Pressure test  value determined  under testing  carried  out  i n  Clause 1 9  

A refrigerating  system  component  that  i s  exposed  to  pressure  shal l  be  subjected  to  
measurement  of  the  maximum  pressure  developed  i n  the  refrigerating  system  when  tested  
under the  cond i ti ons  speci fi ed  i n  C lause  1 9 .  

The  pressure  test  value  shal l  be  at  l east  th ree  times  the  maximum  pressure  developed  du ring  
abnormal  operation  (see  Clause  1 9) .  

EE.4 Pressure test  value determined  under testing  carried  out   
under standsti l l  condi tions 

I n  order to  determ ine  the  standsti l l  pressure,  the  appl iance  shal l  be  soaked  i n  the  h ighest  
operati ng  temperatu re  speci fied  by the  manu factu rer for  1  h  wi th  power off.   

A refrigerating  system component that  i s  exposed  on ly to  l ow s ide  pressure  shal l  be  
subjected  to  measurement  of  the  maximum  pressure  developed  i n  the  refrigerating  system  
u nder the  cond i ti on  of  s tandsti l l .  

The  pressure  test  value  shal l  be  at  l east  th ree  times  the  maximum  pressure  developed  du ring  
standsti l l .  
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Pressure  gauges  and  con tro l  mechan isms  need  not  be  subjected  to  the  test,  provided  the  
parts  meet  the  requ i rements  of  the  componen t.  

EE.4.1  The  pressure  test  shal l  be  carried  ou t  on  th ree  samples  of  each  componen t.  The  test  
samples  are  f i l l ed  wi th  a  l i qu id ,  such  as  water,  to  exclude  ai r  and  are  connected  i n  a  hydrau l ic  
pump system.  The  pressure  i s  raised  g radual l y un ti l  the  requ i red  test  pressure  i s  reached .  
The  pressure  i s  main tained  for  at  l east  1  m in ,  du ring  wh ich  t ime  the  sample  shal l  not  l eak.   

Where  gaskets  are  employed  for  seal ing  parts  under pressure,  l eakage  at  gaskets  i s  
acceptable,  provided  the  l eakage  on ly  occu rs  at  a  value  g reater than  1 20  % of  the  maximum 
al lowable  pressure  and  the  test  pressure  i s  sti l l  reached  for  the  speci fi ed  time.  Add i t ional  
seal ing  measures,  such  as  an  “O”  ri ng ,  for  pressure  testi ng  may be  provided .  

EE.5  Fatigue test  option  for Clauses EE.1  and  EE.4.1  

EE.5.1   The  componen ts  shal l  be  subjected  to  a  test  at  66,7  % of  the  test  pressure  
determined  by Clauses  EE.2,  EE.3  or EE.4,  provided  the  componen ts  comply wi th  the  fatigue  
test  i n  C lause  EE.5.  Th is  test  i s  conducted  on  a  separate  sample.  

EE.5.2  Three  samples  of  each  refri geran t-con tain i ng  part  shal l  be  tested  at  the  cycl ic  
pressure  values  speci fi ed  i n  EE.5.7  and  EE.5. 8  for  the  number of  cycles  speci fied  i n  EE. 5. 6,  
as  described  i n  EE.5.4.   

EE.5.3  The  samples  shal l  be  considered  to  comply wi th  EE.5. 5  on  completion  of  the  test  and  
i f  they do  not  rupture,  burst,  or  l eak.  

EE.5.4  The  test  samples  shal l  be  fi l l ed  wi th  f l u id ,  and  shal l  be  connected  to  a  pressure-
driving  sou rce.  The  pressure  shal l  be  raised  and  l owered  between  the  upper and  lower cycl i c  
values  at  a  rate  speci fi ed  by the  manu factu rer.  The  pressure  shal l  reach  the  speci fied  upper 
and  lower values  du ring  each  cycle.  The  shape  of  the  pressure  cycle  shal l  be  such  that  the  
upper and  l ower pressure  values  shal l  be  main tained  for at  l east  0 , 1  s .  

NOTE  For safety  pu rposes,  i t  i s  suggested  that  a  non -compress ibl e  f l u i d  i s  u sed  for  the  test.  The  f l u i d  f i l l s  the  
sample  complete l y  to  preven t  any s i gn i f i can tl y  remai n i ng  g as .  

I f  the  operati ng  temperatu res  of  the  appl iance  under the  cond i t ions  of  steady state  operati on  
of  C lause  1 1  are  less  than  or  equal  to  1 25  °C  for  copper or  al um in ium,  or  200  °C  for  s teel ,  the  
test  temperature  of  the  componen t  part  or  assembly shal l  be  at  l east  20  °C.  I f  the  continuous  
operati ng  temperature  of  the  componen t  exceeds  1 25  °C  for copper or alum in ium,  or  200  °C  
for  s teel ,  the  test  temperatu re  of  the  parts  or  assembl ies  that  are  at  these  temperatu res,  and  
subjected  to  the  pressure,  shal l  be  at  l east  25  °C  g reater than  the  temperatu re  of  the  part  
measured  du ri ng  the  test  o f  Clause  1 1  for  copper or  alum in ium  and  60  °C  h i gher for  steel .  For 
other  materials ,  the  effects  of  temperatu re  on  the  material  fati gue  characteristi cs  shal l  be  
evaluated  by conducting  the  test  at  the  h igher temperatures  and  consideri ng  the  material  
characteri sti cs  at  the  h i gher temperatures.  

EE.5.5  The  pressure  for  the  fi rst  cycle  shal l  be  the  maximum  evaporating  pressure  for  low-
pressure  side  componen ts  or  the  maximum  condensing  pressure  for  the  h igh-pressure side  
componen ts.   

EE.5.6  The  total  number of  cycles  shal l  be  250  000.  The  test  pressures  shal l  be  determ ined  
by EE.5. 7  (except  the  f i rst  and  last  cycles  as  noted  i n  EE. 5.5  and  EE.5. 8) .   

EE.5.7  The  pressure  for the  test  cycles  shal l  be  as  fo l lows:  

a)   For componen ts  subject  to  h i gh  s ide  pressures,  the  upper pressure  value  shal l  not  be  less  
than  the  satu rated  vapour pressure  of  the  refri geran t  at  50  °C  and  the  l ower pressure  
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value  shal l  not  be  g reater  than  the  satu rated  vapour pressure  of  the  refrigeran t  at  5  °C.  
For hot  water  heat  pumps,  the  upper pressure  shal l  not  be  less  than  80  % of  the  maximum  
pressure  under the  cond i t i ons  of  C lause  1 1 .  

b)   For  componen ts  subjected  to  on ly l ow s ide  pressures,  the  upper pressure  value  shal l  be  
not  l ess  than  the  saturated  vapour pressure  of  the  refri geran t  at  30  °C  and  the  l ower 
pressure  value  shal l  be  between  0  bar and  the  g reater of  4 , 0  bar  or  the  satu rated  vapour 
pressure  of  the  refri geran t  at  –1 3  °C.  

EE.5.8  For the  fi nal  test  cycle,  the  test  pressu re  shal l  be  i ncreased  to  two  times  the  
m in imum  upper pressure  speci fied  i n  EE.5.7.  

NOTE  The  obj ecti ve  i s  to  avo i d  a  test  val ue  that  i s  a  negati ve  pressu re  bu t  to  requ i re  a  l ower pressure  val ue  o f  
the  satu rated  vapou r  pressu re  at  –1 3  °C  or  4 , 0  bar,  wh i chever  i s  g reater.  

 



 – 60  – I EC  60335-2-40:201 3+AMD1 :201 6  CSV 

  I EC  201 6  

 
 

Annex FF 
(normative)  

 
Leak simulation  tests  

 

FF.1  General  

A l eakage  of  refrigeran t  i s  s imu lated  at  the  most  cri t i cal  poin t  i n  the  refri geration  system.  The  
method  to  s imu late  a  l eakage  at  the  most  cri t i cal  po in t  i s  to  i n ject  refri geran t  vapour th rough  a  
su i table  capi l l ary  tube  at  that  poin t.  A cri t i cal  po in t  i s  a  j o i n t  i n  the  refri geran t  system  tubing ,  a  
bend  of  more  than  90° ,  or  o ther  po in t  j udged  to  be  a  weak poin t  i n  the  refri geran t  con tain ing  
system  due  to  the  th i ckness  of  the  metal ,  exposure  to  damage,  sharpness  of  a  bend  or  the  
manu factu ring  process.  A quan ti ty  of  refri geran t  l eaked  i s  equal  to  the  rated  refrigerant  
charge  amoun t  or  the  amoun t that  wi l l  l eak as  determ ined  by test.  The  refri geran t  i s  i n jected  
at  the  most  cri t i cal  po in t  and  the  most  un favourable  d i rection  at  ambien t  temperatu re  (20  °C  to  
– 25  °C) .  

FF.2  Test  methods 

FF.2.1  The  appl iance  i s  mod i fied  by i n troducing  a  s imu lated  l eak th rough  a  capi l l ary tube.  

The  l eak rate  shal l  be  main tained  at  25  % ±  5  % of  the  total  appl iance  refrigerant  charge  i n  1  
m in .  

FF.2.2  During  th is  test,  the  appl iance  i s  swi tched  off  or  operated  under normal  operation  at  
rated  vol tage ,  wh ichever g i ves  the  most  un favourable  resu l t  un less  a  prepurge  i s  acti vated  
prior to  energ iz ing  any l oads,  i n  wh ich  case  the  test  shal l  be  conducted  wi th  the  appl iance  
operati ng .  Du ring  a  test  where  the  appl iance  i s  operating ,  refri gerant  gas  i n jecti on  i s  s tarted  
at  the  same time  as  the  appl iance  i s  swi tched  on .  

FF.2.3  I f  a  b lend  refri geran t  i s  used  that  can  fracti onate,  the  test  i s  carri ed  ou t  us ing  the  
worst  fractionated  formu lation  that  has  the  smal lest  value  of  LFL  ( l ower fl ammable  l im i t)  
defi ned  i n  ANSI /ASHRAE 34-2001 .  

I f  a  zeotropic  b lend  i s  used ,  the  test  i s  conducted  main tain ing  the  composi ti on  wi th in  a  
reasonable  range.  I t  i s  acceptable  to  use  l i qu id  phase  of  the  blend  extracted  from  the  bottle  
then  evaporated .  Gas  phase  release  wi th  the  pressure  regu lator  from  a  large  m ixed  gas  tank 
i s  the  best  method ,  bu t  care  has  to  be  taken  to  avoid  any condensation  occurring  i n  the  
vessel .  

FF.2.4  The  test  i s  conducted  i n  a  room  that  i s  d raft  free  and  of  su ffi cien t  s i ze  to  conduct  the  
test.  

The  m in imum  volume  (V)  i s :  

V =  (1 5  ˣ mc) /LFL,  

where  

V  i s  the  m in imum  volume  i n  m3  wi th  a  ce i l i ng  heigh t  not  l ess  than  2, 2  m ;   

mc   i s  the  refrigerant  charge  mass  i n  kg ;  

LFL   i s  the  l ower fl ammable  l im i t  i n  kg /m3  from  Annex BB.  
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The  quan ti ty of  gas  i n jected  shal l  be  measured  wi th  acceptable  accuracy.  Weigh ing  the  bottle  
i s  requ i red .  

Care  shal l  be  taken  that  the  i nstal lation  of  the  capi l lary  tube  does  not  undu ly i n fl uence  the  
resu l ts  of  the  test  and  that  the  structu re  of  the  appl iance  does  not  undu ly  i n fluence  the  resu l ts  
of  the  test.  

The  i nstrument used  for  mon i toring  the  refri geran t  gas  concen tration  shal l  have  a  fast  
response  to  the  gas  concen tration ,  typical l y  2  s  to  3  s  and  shal l  be  located  so  as  to  not  undu ly 
i n fl uence  the  resu l ts  of  the  test.  

I f  gas  ch romatography i s  used  to  measure  the  refrigerant  gas  concen trations,  the  gas  
sampl ing  i n  con fi ned  areas  shal l  not  exceed  2  m l  every 30  s .  

FF.2.5  The measured  concen tration  of  refri geran t  gas  su rround ing  the  componen t  shal l  not  
exceed  25  % of  the  LFL  o f  the  refri geran t  gas,  and  shal l  not  exceed  1 5  % of  the  LFL  o f  the  
refri gerant  gas  for  a  t ime  period  of  5  m in  or  the  du rati on  of  the  test  i f  l ess  than  5  m in  du ri ng  
and  after  the  amoun t  has  been  i n jected .  The  measured  concen tration  of  refri geran t  gas  
su rround ing  a  component  that  wi l l  not  function  du ring  the  prepurge  t ime  may exceed  the  25  % 
of  the  LFL  du ri ng  the  prepurge  t ime.  The  LFL  i s  as  speci fi ed  i n  Annex BB  for  the  refrigeran t  
used .  
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Annex GG  
(normative)  

 
Charge l imi ts,  venti lation  requirements and  

requi rements for secondary ci rcu i ts  
 

GG.1  General  

When  a  flammable  refrigerant  i s  used ,  the  requ i rements  for  i nstal lati on  space  of  appl iance  
and/or  ven ti lation  requ i rements  are  determ ined  accord ing  to  

– the  mass  refrigerant  charge  amount  (M  mc)  used  i n  the  appl iance,  

– the  i nstal lation  l ocation ,  

– the  type  of  ven ti lation  of  the  l ocation  or o f  the  appl iance.  

Symbol  mc  denotes  the  refrigerant  charge of a  s ing le  refrigerating  system .  Where  mu l tiple  
refrigerating  systems  are  servicing  the  same space,  the  refrigerating  system  wi th  the  
l argest  refrigerant  charge shal l  be  used .  

See  Table  GG. 1 .  

GG.1 .1  Determ ine  the  case  appl i cable  based  on  the  re lationsh ip  of  the  mass  refrigerant  
charge (mc)  amount  employed   and  m1 ,  m2 ,  m3,  defi ned  as  fo l lows:  

m1  =  (4  m
3)  ˣ  LFL   

m2  =  (26  m
3 )  ˣ  LFL  

m3  =  ( 1 30  m
3 )  ˣ  LFL    

where  LFL  i s  the  l ower fl ammable  l im i t  i n  kg /m3  from  Annex BB  for  the  refrigerant  used .  

GG.1 .2  Determ ine  the  column  for i ndoor or ou tdoor appl icati on .  The  requ i rements  are  
i den ti f ied  i n  the  appropriate  box and  the  product  and  i nstal lation  requ i rements  are  i den ti fi ed .  

NOTE  1  The  factors  i n  the  formu las  (4,  26,  1 30 )  are  i n  cubi c  meters  and  are  the  i n cremen tal  room  s i zes  that  
re l ate  to  i ncreas i ng  refrigerant  charge  amoun ts  and  the  type  o f  ven t i l at i on  perm i tted  or  requ i red  for  the  room  that  
avoi d  reach i ng  the  l ower  f l ammable  l im i t ,  i f  the  en t i re  refri gerant  charge  i s  re leased  and  m i xed  wi th  the  room  ai r.  
The  formu las  govern i ng  the  refri gerant  charge  amoun t  are  based  on  a  cons i derati on  o f  non -un i form  m i xi ng ,  i f  the  
re fri geran t  i s  heavi er  or  l i g h ter  than  ai r.   

NOTE  2  The  method  to  determ i ne  the  LFL  o f  a  b l end  re fri geran t  i s  u nder consi derati on  by  ASHRAE  34  [ I SO  81 7] .  
For  the  LFL  o f  a  re fri geran t  not  i ncl uded  i n  Annex BB,  i t  must  be  re ferred  to  ASHRAE  34  [ I SO  81 7] .  
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Table  GG.1  – Mass of  refrigerants  

Maximum  mass  
of  refrigerants  

Ou tdoor  al l  i nstal l at ions Indoor  i nstal l ed  or  stored  below or  above  
g round  l evel  

M mc  ≤  m1  

 

Shal l  comply  wi th  22 . 1 1 6  and  22 . 1 1 7  Shal l  compl y  wi th  22 . 1 1 6  and  22 . 1 1 7  

m
1
 <  M mc  ≤  m2

 Shal l  compl y wi th  22 . 1 1 6  and  22 . 1 1 7  Shal l  compl y wi th  22 . 1 1 6  and  22 . 1 1 7  

The  i ns tal l at i on  for  u nven ti l ated  and  
mechan i cal  ven ti l at i on  shal l  compl y  wi th  
C l ause  GG . 2  o r GG . 3  be low.  

m
2
 <  M mc  ≤  m3

  Shal l  compl y  wi th  22 . 1 1 6  and  22 . 1 1 7  Shal l  compl y wi th  22 . 1 1 6  and  22 . 1 1 7  

The  i ns tal l at i on  for  mechan i cal  ven ti l at i on  shal l  
compl y  wi th  C lause  GG . 3  below.  

M mc  >  m3
 N at i onal  s tandards  appl y  Nati onal  s tandards  apply  

 

NOTE  3  The  requ i remen ts  appl i cabl e  to  a  h i gher  refri gerant  charge  amoun t  are  perm i tted  for  each  range  i n  
Tabl e  GG . 1 .  

GG.2  Requirements  for charge l imi ts  in  unventi lated  areas 

Th is  i s  appl icable  for  appl iances  wi th  a  refrigerant  charge  amoun t  m1  <  M mc  ≤  m2  and  for 
non-fixed  factory sealed  sing le  package un i ts  wi th  a  refrigerant  charge  amoun t  of   

m1  <  M mc  ≤  2  ×  m1 :  

See  Figu re  GG. 1 .  

For non-fixed  factory sealed  sing le  package un i ts  wi th  a  refrigerant  charge  amoun t  of  

m1  <  M mc  ≤  2  ×  m1  the  requ i rements  of  C lause  GG.8  apply.   

For other appl iances  wi th  a  refrigerant  charge  amount  of  m1  <  M mc  ≤  m2 :  

The  maximum  refrigerant  charge  i n  a  room  shal l  be  i n  accordance  wi th  the  fo l lowing :  

mmax=  2 ,5  ×  (LFL)
(5/4)  ×  h0  ×  (A)

1 /2  

or  the  requ i red  m in imum  floor area Amin  to  i nstal l  an  appl iance  wi th  refri geran t  charge  M mc  
(kg )  shal l  be  i n  accordance  wi th  fo l lowing :  

Amin  =  (M mc/ (2 , 5  ×  (LFL)
(5/4)  ×  h0) )

 2  

where  

mmax  i s  the  al l owable  maximum  charge  i n  a  room,  i n  kg ;  

M mc   i s  the  refrigeran t  refrigerant  charge  amount  i n  appl iance,  i n  kg ;  

Amin   i s  the  requ i red  m in imum  room  area,  i n  m2;  

A   i s  the  room  area,  i n  m2;  

LFL   i s  the  l ower fl ammable  l im i t,  i n  kg /m3;  

h0   i s  the  i nstal lation  heigh t  o f  the  appl iance,  i n  metres  for  calcu lating  mmax  or  Amin :   

0 , 6  m  for  fl oor  l ocation ;   

1 , 8  m  for  wal l  moun ted ;   

1 , 0  m  for  window moun ted;   
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2 , 2  m  for  ce i l i ng  moun ted;  

where  the  LFL  i s  i n  kg /m3  from  Annex BB  and  the  molecu lar weigh t  of  the  refrigerant  i s  
g reater than  42.  

i s  the  re lease  heigh t,  the  verti cal  d i stance  i n  metres  from  the  floor to  the  po in t  of  
release  when  the  appl iance  i s  i nstal led  (see  Figu re  GG.5) .  

h0  =  (hi n st+hre l )  or  0 , 6  m  wh ichever i s  h i gher.  

hre l  i s  the  release offset  i n  metres  from  the  bottom  of  the  appl iance  to  the  poin t  o f  
release  (see  Figure  GG.5) .  Cumu lative  open ings  smal ler  than  5  cm² and  open ings  
wi th  a  s i ng le  d imension  of  not  more  than  0 , 1  mm  are  not  considered  as  open ings  
where  l eaking  refrigeran t  can  escape.  Open ings  for  rou ti ng  of  wi res  and  tubing  wh ich  
are  not  sealed  open ings  shal l  i nclude  the  total  area of  the  open ing  wi thou t  
considerati on  of  the  area occupied  by the  tubing  or  wi re.  

hi n st  i s  the  instal led  height  i n  metres  of  the  un i t  (see  Figu re  GG.5) .   
Reference  instal led  heights  are  g i ven  below:   

hi n st  =  0 , 0  m  for  portable  and  f loor moun ted   

hi n st  =  1 , 0  m  for  window moun ted   

hi n st  =  1 , 8  m  for  wal l  moun ted   

hi n st  =  2 , 2  m  for  cei l i ng  moun ted   

I f  the  m in imum  instal led  height  g i ven  by the  manu factu rer  i s  h igher than  the  
reference  i nstal led  height ,  then  i n  add i ti on  Amin  and  mmax for  the  reference  
instal led  height  have  to  be  g i ven  by the  manu factu rer.  An  appl iance  may have  
mu l ti ple  reference  i nstal led  heights .  I n  th i s  case,  Amin  and  mmax  calcu lations  shal l  
be  provided  for  al l  appl i cable  reference  i nstal led  heights .  

For appliances serving one or more rooms with an air duct system,  the lowest opening of the 
duct connection to each conditioned space or any opening of the indoor unit greater than 
5 cm2,  at the lowest position to the space,  shall be used for h0.  However,  h0  shall not be less 
than 0,6 m.  Amin  shall be calculated as a function of the opening heights of the duct to the 
spaces and the refrigerant charge  for the spaces where leaked refrigerant may flow to,  
considering where the unit is located.  All spaces shall have a floor area more than Amin.  

NOTE  1  Th i s  formu la cannot  be  used  for  re fri geran ts  l i g h ter than  42  kg /kmol .   

NOTE  2  Some  examples  of  the  resu l ts  o f  the  cal cu lat i ons  accord i ng  to  the  above  formu la  are  g i ven  i n  
Tabl es  GG . 4  and  GG . 5.  

NOTE  3  For  factory sealed  appl i ances ,  the  nameplate  marked  the  refri gerant  charge  can  be  u sed  to   
cal cu l ate  A

m i n
.  

NOTE  4  For f i e l d  charged  products ,  cal cu l at i on  o f  A
m i n

 can  be  based  on  the  i n stal l ed  refrigerant  charge  n o t  to  
exceed  the  factory  speci f i ed  maximum  refrigerant  charge .  

GG.3  Requirements  for charge l imi ts  in  areas wi th  mechanical  venti lation   

NOTE  Th i s  i s  appl i cabl e  fo r  appl i ances  wi th  a  refrigerant  charge  amoun t  o f  m1  <  M mc  ≤  m3 .  

See  Figure  GG.2.  

Mechan ical  ven ti lation  appl ies  to  fixed  appl iances  on l y.  

Mechan ical  ven ti lation  occurs  when  the  appl iance  enclosure  or  the  room  i s  provided  wi th  a  
ven ti lating  system  that,  i n  the  even t  of  a  l eak,  i s  i n tended  to  ven t  refrigeran t  i n to  an  area 
where  there  i s  not  an  i gn i ti on  source  and  the  gas  can  be  read i l y  d ispersed .  The  appl iance  
enclosure  shal l  have  a  ven ti lation  system  that  produces  ai rflow wi th in  the  appl iance  enclosure  
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and  meets  the  requ i rements  of  GG.4  or  i s  i n tended  to  be  i nstal led  i n  a  room  that  meets  the  
requ i rements  of  GG.5.  

GG.4 Requirements  for mechanical  venti lation  wi th in  the  appl iance enclosure  

The  refrigerating  ci rcu i t  i s  provided  wi th  a  separate  enclosure  that  does  not  commun icate  wi th  
al l ow flow from  ins ide  the  enclosure  to  the  room.  The  appl iance  enclosure  shal l  have  a  
ven ti lation  system  that  produces  ai rfl ow from  the  appl iance  i n teri or  to  the  ou ts ide  th rough  a 
ven ti lation  shaft.  The  manu facturer shal l  speci fy  the  ven ti lation  shaft  wid th  and  heigh t,  the  
maximum  leng th  and  number of  bends.  The  appl iance  shal l  provide  for  ai rflow between  the  
room  and  the  i n terior  of  the  appl iance  enclosure.  The  negative  pressure  measurement  i n  the  
i n teri or of  the  appl iance  enclosure  shal l  be  20  Pa or  more  and  the  fl ow rate  to  the  exterior 
shal l  be  at  l east  Qmin .  The  ven ti lation  duct  does  not  con tain  any componen ts.  

Qmin  =  S ×  1 5  (24, 5  ×  mc/ρ  M)  (wi th  a  m in imum  of  2  m3/h )  

where  

S  =  i s  a  (safety factor)  o f  4;  

ρ   i s  the  densi ty  of  the  refrigerant  at  atmospheric  pressure  at  25  °C,  i n  kg /m3 ;  

M  i s  the  molar mass  of  refrigerant  i n  g /mol ;  

Qmin   i s  the  m in imum  requ i red  vo lume  flow of  the  ven ti lation  i n  m3/h ;   

mc   i s  the  refrigerant  charge  mass,  i n  kg ;  

24,5   i s  the  gas  constan t  i n  l /mol ;  

1 5  i s  the  conversion  from  per m inu te  to  per hour wi th  4  m inu tes  scenario.  

NOTE  1  The  constan t,  1 5  above  i s  based  on  the  assumpti ons  u sed  for  the  charge  s i ze  fo rmu las,  i . e .  re l eas i ng  the  
fu l l  refrigerant  charge  amoun t  wi th i n  4  m i n .  

NOTE  2  For b l ends,  the  molar  mass  i s  the  mo le  fracti on  wei gh ted  average  o f  the  molar  masses  o f  the  
componen ts.  

Compliance for the appliance ventilation system is checked by the following tests.   

The appliance shall be installed in accordance with the manufacturer’s instructions and the 
ventilation shaft shall not exceed the maximum length and number of bends specified by the 
manufacturer.  

The room shall be at least 10 times the volume of the appliance and with sufficient make-up 
air to replace any air exhausted during the test.  The air pressure differential is measured 
between the interior of the appliance enclosure and the room.  The airflow rate shall be 
measured at the outside end of the ventilation shaft.  

Ventilation shall be to the outside or to a room with a minimum volume as specified under the 
unventilated area case.  

The airflow is detected continuously or monitored continuously and the appliance or the motor 
compressor is switched off within 10 s in the event that the airflow is reduced below Qmin,   

or 

The ventilation is switched on by a refrigerant gas sensor before 25 % of the LFL (lower 
flammable limit) is obtained.  The sensor shall be suitably located considering the density of 
the refrigerant and periodically proved in accordance to the manufacturer’s instructions.  The 
airflow is periodically checked and detected and the appliance or the motor compressor is 
switched off within 10 s in the event that the airflow is reduced below Qmin.  
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GG.5  Requirements  for mechanical  venti lation  for  rooms complying   
wi th  ISO 51 49  

The appliance shall be designed to meet the requirements of ISO 5149.  

GG.6  Requirements  for refrigeration  systems employing  secondary heat  
exchangers  

I f  a  flammable  refrigerant  i s  used  and  the  system  con tains  a  secondary heat  exchanger,  the  
heat  exchanger shal l  not  al low the  re lease  of  refrigeran t  i n to  areas  served  by the  secondary 
heat  exchanger fl u i d  i f  these  areas  are  covered  by Annex GG.  The  fo l l owing  may be  
considered  to  comply wi th  th is  requ i rement:  

– an  au tomatic  ai r/refri geran t  separator  wi th i n  the  secondary ci rcu i t  on  the  ou tlet  pipe  from  
the  evaporator or  the  condenser.  Such  devices  shal l  be  at  a  h igh  l evel  re lati ve  to  the  heat  
exchanger.  The  ai r/refrigerant  separator  shal l  have  a  f l ow rating  rated  to  d i scharge  the  
refri geran t  that  can  be  re leased  th rough  the  heat  exchanger.  The  ai r  separator shal l  
d i scharge  the  refri geran t  i n to  the  mach inery room,  the  un i t  enclosure,  a  designated  space  
or the  ou tside;  or 

– a  double  wal l  heat  exchanger,  or  

– a  refrigeran t  system  where  the  pressure  of  the  secondary ci rcu i t  i s  always  g reater than  the  
pressure  of  the  primary ci rcu i t  i n  the  area of  con tact,  or  

– the  bu rsti ng  of  the  secondary heat  exchanger i s  avoided  by  

1 )  the  use  of  a  freezing  protecti on  device  ( testing  of  wh ich  i s  described  i n  i tem  2)  below)  
wh ich  considers  

•  f l u id  freezing  po in t;  

•  d i stribu ti on  th rough  the  heat  exchanger;  

•  g l i de  of  the  evaporating  refri gerant;  

•  service  procedures  that  cou ld  l ead  to  freeze  damage,  for  example  add ing  or  
removing  the  refri geran t  i n  l i qu id  phase  from  a  heat  exchanger con tain ing  stand ing  
water;  

2 )  speci fying  requ i rements  for  speci fi c  properties  of  the  secondary heat  exchanger f l u id  to  
preven t  corrosion ,  i nclud ing :   

•  water:  the  manu factu rer shal l  speci fy  i n  the  i nstal lation  manual  the  water qual i ty  
necessary for  the  speci fi ed  heat  exchanger;  

•  bri ne:  the  manu factu rer  shal l  speci fy i n  the  i nstal lation  manual  the  type  of  brine  and  
i ts  perm i tted  concentration  range  for wh ich  the  heat  exchanger i s  su i table.   

An  appl iance  whose  heat  exchangers  may be  damaged  as  a  resu l t  of  freezing  ( i . e .  water  to  
water heat  pumps,  water to  ai r  heat  pumps  or  ch i l l ers)  shal l  be  tested  as  fo l l ows:  

a)  The  appl iance  shal l  be  al l owed  to  run  under stable  cond i ti ons.  The  vo lume  flow 
th rough  the  evaporator shal l  be  mon i tored .  

b)  The  ci rcu lation  pump wi l l  be  swi tched  off.  

c)  The  freezing  protection  device  shal l  swi tch  off  the  compressor.  

d )  After 1  m in ,  the  ci rcu lati on  pump wi l l  be  swi tched  on  again  and  the  compressor wi l l  
restart.  

e)  The  procedures  of  i tems  b)  and  d )  shal l  be  repeated  1 0  t imes.  

f)  After 1 0  repeti t ions,  the  volume  fl ow through  the  evaporator shal l  not  be  l ower than  the  
fl ow measured  i n  i tem  a) .  Al lowance  for  the  measurement  to lerance  has  to  be  taken  
i n to  accoun t.  
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g )  The  appl iance  shal l  be  tested  wi th  the  m in imum  water f l ow at  the  rated  vol tage  and  
frequency under the  fo l lowing  temperature  cond i ti ons.   

•  The  water  ou tlet  i s  set  j u st  above  the  lowest  cu t  ou t  ( taking  i n to  accoun t  
to lerances)  of  the  safety devices  for  protection  against  freezing  of  the  evaporator.   

•  The  condenser s ide  i s  set  so  as  to  get  the  lowest  condensation  temperatu re  wi th in  
the  normal  operation  range.   

•  The  test  equ ipment shal l  be  set  so  that  there  i s  no  au tomatic  ad justment of  the  
water fl ow on  the  evaporator s i de.   

•  The  appl iance  shal l  operate  con tinuously for  a  period  of  6  h .  During  6  h ,  none  of  
the  fo l l owing  cond i ti ons,  i nd icati ng  the  start  o f  freezing ,  shal l  appear:   

i )  the  water  f l ow on  the  evaporator  s ide  wi l l  not  d rop  more  than  5  % compared  to  
the  i n i t ial  water  f low;   

i i )  the  evaporati ng  temperatu re  wi l l  not  d rop  more  than  2  K;   

i i i )  the  temperature  d i fference  between  i n let  and  ou tlet  water  temperatu re  of  the  
evaporator wi l l  not  d rop  more  than  30  % compared  to  the  i n i tial  temperature  
d i fference.   

GG.7 Addi tional  testing  

The  appl iance  shal l  then  be  tested  wi th  a  maximum  water fl ow under the  cond i ti ons  described  
i n  i tem  g )  o f  C lause  GG.6.  

GG.8 Non  fixed  factory sealed  sing le  package un i ts  wi th  a  refrigerant  charge 

amount  of  m1  <  M mc  ≤  2  ×  m1   

GG8.1  For  non-fixed  factory sealed  sing le  package un i ts  ( i . e .  one  functi onal  un i t  i n  one  

enclosure)  wi th  a  refrigerant  charge  amoun t  of  m1  <  M mc  ≤  2  ×  m1 ,  the  maximum 
refrigerant  charge  i n  a  room  shal l  be  i n  accordance  wi th  the  fo l lowing :  

mmax  =  0 , 25  ×  A  ×  LFL  ×  2 , 2  

or the  requ i red  m in imum  fl oor area,  Amin ,  to  i nstal l  an  appl iance  wi th  refri geran t  charge  M mc  
shal l  be  i n  accordance  wi th  the  fo l l owing :  

Amin  =  M mc/(0 , 25  ×  LFL  ×  2,2)  

     where  

mmax  i s  the  al lowable  maximum  charge  i n  a  room  i n  kg ;   

M mc   i s  the  refri geran t  charge  amoun t  i n  the  appl iance  i n  kg ;   

Amin         i s  the  requ i red  m in imum  room  area i n  m2 ;  

A   i s  the  room  area i n  m2 ;  

LFL   i s  the  l ower flammabi l i ty  l im i t  i n  kg /m3 ,  as  referred  i n  Annex BB;  

2 , 2   i s  the  m in imum  cei l i ng  he igh t  employed  i n  meters  (m) ;  

0 , 25   i s  a  safety  factor.  

The  appl iance  can  be  placed  at  any heigh t  above  the  f loor.  
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When  the  appl iance  i s  swi tched  on ,  a  fan  shal l  operate  con tinuously  supplyi ng  a  m in imum  
ai rflow as  under normal  s teady state  cond i ti ons,  even  when  the  compressor i s  swi tched  off  by 
the  thermostat.  

Compliance is checked by inspection.  

GG.8.2  The  appl iance  shal l  wi thstand  the  effects  of  dropping  and  vibration  du ring  transport  
and  normal  use  wi thou t  l eaking  refri gerant.  

The appliance is subjected to the tests of GG.8.2.1  to GG.8.2.4.  There shall be no refrigerant 
leakage.  

Compliance is checked by the following: 

The use of detection equipment having an equivalent sensitivity of 3 g/year of refrigerant shall 
reveal no leaks.  

The  tests  of  GG.8. 2. 1 ,  GG.8.2. 2  and  GG.8.2.3  may be  carri ed  ou t  on  the  appl iance  charged  
wi th  a  non -  fl ammable  refri geran t  or  a  non-hazardous  gas.  

Damage  of  parts  other  than  the  refrigerating  ci rcu i t  i s  al l owed .  

GG.8.2.1  The  appl iance  i s  tested  i n  i ts  f i nal  packag ing  for transport  and  shal l  wi thstand  a  
random  vibration  test  for  1 80  m in  accord ing  to  ASTM  D  4728-01 .  The  power spectral  densi ty  
profi l es  to  be  appl ied  are  those  speci fi ed  i n  Fi gu re  X1 . 1  and  Table  X1 . 1  of   
ASTM  D  4728-01 :2001  for  truck transportation .  

GG.8.2.2  The  appl iance  i s  tested  i n  i ts  fi nal  packag ing  for  transport  and  shal l  wi thstand  the  
fo l l owing  number of  drops  on  a  horizon tal  hardwood  board  20  mm  th ick placed  on  a  concrete  
or  s im i lar  hard  surface:  

– one  wi th  the  appl iance  held  uprigh t;  

– one  for  each  of  the  fou r edges  of  the  bottom  s ide,  wi th  the  bottom  s ide  form ing  an  ang le  of  
abou t  30°  to  the  horizon tal .  

The drop height depends on the weight of the appliance according to the following  
Table GG2: 

Table  GG.2  – Appl iance wi th  packag ing  

Appl iance  weigh t  
kg  

Drop  heigh t  
cm  

<  1 0  80  

≥  1 0  and  <  20  60  

≥  20  and  <  30  50  

≥  30  and  <  40  40  

≥  40  and  <  50  30  

≥  50  20  

GG.8.2.3  The  tests  of  GG.8.2. 2  are  repeated  on  the  appl iance  wi thou t  i ts  packag ing  and  wi th  
the  drop  heigh t  accord ing  to  the  fo l l owing  Table  GG3:  
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Table  GG.3  – Appl iance wi thout  packag ing  

Appl iance  weigh t  
kg  

Drop  heigh t  
cm  

<  1 0  20  

≥  1 0  and  <  20  1 7  

≥  20  and  <  30  1 5  

≥  30  and  <  40  1 2  

≥  40  1 0  

GG.8.2.4  The  appl iance  i s  i nstal l ed  i n  accordance  wi th  the  i nstal lation  i nstructions.  I t  i s  
suppl i ed  at  rated  vol tage  or  at  the  upper l im i t  o f  the  rated  vol tage range and  operated  at  
ambien t  temperatu re.   

The appliance is operated in cycles for 10 days (240 h),  each cycle consisting of the 
compressor running for 10 min followed by a rest period of 5 min.  

This test may be made on a separate sample.  

GG.8.3   The  appl iance  shal l  be  constructed  so  that  i ts  operation  does  not  cause  resonance  
poin ts  i n  the  piping  connected  to  the  compressor.  

Compliance is checked by the following test:  

The appliance is installed in accordance with the installation instructions.  It is supplied at 
rated voltage  or at the upper limit of the rated voltage range and operated at ambient 
temperature.  

The supply frequency is increased in steps of 1  Hz between 0,8 times and 1 ,2 times the rated 
frequency.  

The vibration amplitude is measured at critical points in the piping.  There shall be no sudden 
increase of the amplitude when increasing the supply frequency within the specified range.  

NOTE  1  The  vi brati on  ampl i tu de  can  be  measu red ,  for  example,  by s l i d i ng  an  arrow gauge  al ong  the  p i p i ng .  The  
arrow gauge  i s  an  i soscel es  tr i ang l e  wi th  a  he i gh t  equal  to  1 0  t imes  the  base  (see  Fi gu re  GG . 3 )  and  i s  he l d  agai nst  
the  p i pi ng  wi th  the  arrow axi s  perpend i cu lar  to  the  d i recti on  o f  the  vi brati on  to  be  measu red .  The  ampl i tude  i s  the  
val ue  of  A  (see  Fi g u re  GG . 4)  d i vi ded  by  1 0 .  
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Table  GG.4  – Maximum refrigerant  charge (mmax)  (kg )  (see  Note  2  of  C lause  GG.2)  

Category 

LFL 

kg /m 3  

h
o
 

m  

Floor  area   
m 2  

4  7  1 0  1 5  20  30  50  

R290  0 , 038  

0 , 6  0 , 05  0 , 07  0 , 08  0 , 1 0  0 , 1 1  0 , 1 4  0 , 1 8  

1 , 0  0 , 08  0 , 1 1  0 , 1 3  0 , 1 6  0 , 1 9  0 , 23  0 , 30  

1 , 8  0 , 1 5  0 , 20  0 , 24  0 , 29  0 , 34  0 , 41  0 , 53  

2 , 2  0 , 1 8  0 , 24  0 , 29  0 , 36  0 , 41  0 , 51  0 , 65  

R32  0 , 306  

0 , 6  0 , 68  0 , 90  1 , 08  1 , 32  1 , 53  1 , 87  2 , 41  

1 , 0  1 , 1 4  1 , 51  1 , 80  2 , 20  2 , 54  3 , 1 2  4 , 02  

1 , 8  2 , 05  2 , 71  3 , 24  3 , 97  4 , 58  5 , 61  7 , 24  

2 , 2  2 , 50  3 , 31  3 , 96  4 , 85  5 , 60  6 , 86  8 , 85  

R1 270  0 , 040  

0 , 6  0 , 05  0 , 07  0 , 08  0 , 1 0  0 , 1 2  0 , 1 5  0 , 1 9  

1 , 0  0 , 09  0 , 1 2  0 , 1 4  0 , 1 7  0 , 21  0 , 24  0 , 32  

1 , 8  0 , 1 6  0 , 21  0 , 25  0 , 31  0 , 36  0 , 44  0 , 57  

2 , 2  0 , 20  0 , 26  0 , 31  0 , 38  0 , 44  0 , 54  0 , 70  

 

Table  GG.5  – Min imum  room  area  (m2)  (see  Note  2  of  C lause  GG.2)  

Category 

LFL 

kg /m 3  

h
o
 

m  

Charge  amount  (M mc)  i n  kg  

Min imum  room  area   
m 2  

R290  0 , 038  

 0 , 1 52  kg  0 , 228  kg  0 , 304  kg  0 , 456  kg  0 , 608  kg  0 , 76  kg  0 , 988  kg  

0 , 6   82  1 46  328  584  91 2  1 541  

1 , 0   30  53  1 1 8  21 0  328  555  

1 , 8   9  1 6  36  65  1 01  1 71  

2 , 2   6  1 1  24  43  68  1 1 5  

R32  0 , 306  

 1 , 224  kg  1 , 836  kg  2 , 448  kg  3 , 672  kg  4 , 896  kg  6 , 1 2  kg  7 , 956  kg  

0 , 6   29  51  1 1 6  206  321  543  

1 , 0   1 0  1 9  42  74  1 1 6  1 96  

1 , 8   3  6  1 3  23  36  60  

2 , 2   2  4  9  1 5  24  40  

R1 270  0 , 040  

 0 , 1 4  kg  0 , 21  kg  0 , 28  kg  0 , 42  kg  0 , 56  kg  0 , 7  kg  0 , 91  kg  

0 , 6  27  61  1 09  245  436  681  1 1 50  

1 , 0  1 0  22  39  88  1 57  245  41 4  

1 , 8  3  7  1 2  27  48  76  1 28  

2 , 2  2  5  8  1 8  32  51  86  
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Figure GG.1  – Unventi lated  area 
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Figure  GG.2  – Mechanical  venti lation  
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Figure  GG.3  – Isosceles  triang le  arrow test  gauge 
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Figure  GG.4  – Measurement  of  vibration  ampl i tude 
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Figure  GG.5  – Relevant  heights  hi nst ,  h0  and  hrel  for calcu lation  of  Amin  and  mmax  

 

NOTE  2  Cri t i cal  po i n ts  are  those  wi th  a  l arger  vi brati on  ampl i tude.  

This test may be made on a separate sample.  
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Annex HH  
( in formative)  

 
Competence of service personnel  

 

HH.1  General  

Special  train i ng  add i tional  to  usual  refri gerating  equ ipment  repai r  procedures  i s  requ i red  when  
equ ipment  wi th  flammable  refrigerants  i s  affected .  

I n  many coun tries,  th is  train ing  i s  carri ed  ou t  by  national  train ing  organ isations  that  are  
accred i ted  to  teach  the  re levan t  national  competency standards  that  may be  set  i n  l eg is lation .  
The  ach ieved  competence  shou ld  be  documented  by a  certi fi cate.  

HH.2  Train ing  

The  train ing  shou ld  i nclude  the  substance  of  the  fo l l owing :  

HH.2.1  I n formation  abou t  the  explosion  poten tial  o f  flammable  refrigerants  to  show that  
f l ammables  may be  dangerous  when  hand led  wi thou t  care.  

HH.2.2   I n formation  abou t  poten tial  i gn i tion  sources,  especial l y  those  that  are  not  obvious,  
such  as  l i gh ters,  l i gh t  swi tches,  vacuum  cleaners,  e lectric  heaters.  

HH.2.3  I n formation  abou t  the  d i fferen t  safety  concepts:   

Unven ti l ated  – (see  Clause  GG.2)  Safety of  the  appl iance  does  not  depend  on  ven ti lati on  of  
the  housing .  Swi tch ing  off  the  appl iance  or  open ing  of  the  housing  has  no  s i gn i fi can t  effect  on  
the  safety.  Nevertheless,  i t  i s  possible  that  l eaking  refri geran t  may accumu late  i ns ide  the  
enclosure  and  fl ammable  atmosphere  wi l l  be  released  when  the  enclosure  i s  opened .  

Ven ti lated  enclosure  – (see  Clause  GG.4)  Safety  of  the  appl iance  depends  on  ven ti lation  of  
the  housing .  Swi tch ing  off  the  appl iance  or  open ing  of  the  enclosure  has  a  s i gn i fi can t  effect  
on  the  safety.  Care  shou ld  be  taken  to  ensure  a  su ffi cien t  ven ti lation  before.  

Ven ti lated  room  – (see  Clause  GG.5)  Safety of  the  appl iance  depends  on  the  ven ti l ati on  of  
the  room.  Swi tch ing  off  the  appl iance  or  open ing  of  the  housing  has  no  s i gn i fi can t  effect  on  
the  safety.  The  ven ti lation  of  the  room  shal l  not  be  swi tched  off  du ring  repai r  procedures.  

HH.2.4  I n formation  abou t  the  concept  of  sealed  componen ts  and  sealed  enclosures  
accord ing  to  I EC  60079-1 5:201 0.   

HH.2.5  I n formation  abou t  the  correct  working  procedures:  

a)  Commission ing  

•  Ensure  that  the  f loor area i s  su ffi ci en t  for  the  refrigerant  charge  or  that  the  ven ti lation  
duct  i s  assembled  i n  a  correct  manner.  

•  Connect  the  pipes  and  carry ou t  a  l eak test  before  charg ing  wi th  refri geran t.  

•  Check safety  equ ipment before  pu tti ng  i n to  service.  

b)   Main tenance  
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•  Portable  equ ipment  shal l  be  repai red  ou ts ide  or i n  a  workshop  special l y equ ipped  for 
servicing  un i ts  wi th  flammable  refrigerants .  

•  Ensure  su ffi cien t  ven ti l ation  at  the  repai r  p lace.  

•  Be  aware  that  mal function  of  the  equ ipment may be  caused  by refri geran t  l oss  and  a  
refri geran t  l eak i s  possible.  

•  D ischarge  capaci tors  i n  a  way that  won ’ t  cause  any spark.  The  standard  procedure  to  
short  ci rcu i t  the  capaci tor  term inals  usual l y  creates  sparks.  

•  Reassemble  sealed  enclosures  accurately.  I f  seals  are  worn ,  replace  them.  

•  Check safety  equ ipment before  pu tti ng  i n to  service.  

c)  Repai r  

•  Portable  equ ipment  shal l  be  repai red  ou ts ide  or i n  a  workshop  special l y  equ ipped  for  
servicing  un i ts  wi th  flammable  refrigerants .  

•  Ensure  su ffi cien t  ven ti l ation  at  the  repai r  p lace.  

•  Be  aware  that  mal function  of  the  equ ipment may be  caused  by refri geran t  l oss  and  a  
refri gerant  l eak i s  possible.  

•  D i scharge  capaci tors  i n  a  way that  won ’ t  cause  any spark.  

•  When  brazing  i s  requ i red ,  the  fo l l owing  procedures  shal l  be  carried  ou t  i n  the  ri gh t  
order:  

– Remove  the  refri geran t.  I f  the  recovery i s  not  requ i red  by national  regu lati ons,  d rain  
the  refri geran t  to  the  ou ts ide.  Take  care  that  the  d rained  refrigerant  wi l l  not  cause  
any danger.  I n  doubt,  one  person  shou ld  guard  the  ou tlet.  Take  special  care  that  
d rained  refrigeran t  wi l l  not  f loat  back i n to  the  bu i l d ing .  

– Evacuate  the  refri geran t  ci rcu i t.  

– Purge  the  refrigerant  ci rcu i t  wi th  n i trogen  for 5  m in .  

– Evacuate  again .  

– Remove  parts  to  be  replaced  by cu tting ,  not  by flame.  

– Purge  the  braze  po in t  wi th  n i trogen  du ri ng  the  brazing  procedure.  

– Carry ou t  a  l eak test  before  charg ing  wi th  refri geran t.  

•  Reassemble  sealed  enclosures  accurately.  I f  seals  are  worn ,  replace  them.  

•  Check safety  equ ipment before  pu tti ng  i n to  service.  

d )  Decommission ing  

•  I f  the  safety i s  affected  when  the  equ ipment  i s  pu tted  ou t  o f  service,  the  refri geran t  
charge  shal l  be  removed  before  decommission ing .  

•  Ensure  su ffi cien t  ven ti l ation  at  the  equ ipment  l ocation .  

•  Be  aware  that  mal function  of  the  equ ipment may be  caused  by refri geran t  l oss  and  a  
refri geran t  l eak i s  possible.  

•  D ischarge  capaci tors  i n  a  way that  won ’ t  cause  any spark.  

•  Remove the  refrigeran t.  I f  the  recovery i s  not  requ i red  by national  regu lations,  drain  
the  refri geran t  to  the  ou ts ide.  Take  care  that  the  d rained  refrigerant  wi l l  not  cause  any 
danger.  I n  doubt,  one  person  shou ld  guard  the  ou tlet.  Take  special  care  that  d rained  
refri geran t  wi l l  not  fl oat  back i n to  the  bu i ld ing .  

•  Evacuate  the  refrigeran t  ci rcu i t.  

•  Pu rge  the  refrigeran t  ci rcu i t  wi th  n i trogen  for 5  m in .  

•  Evacuate  again .  

•  F i l l  wi th  n i trogen  up  to  atmospheric  pressure.  
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•  Pu t  a  label  on  the  equ ipment  that  the  refrigerant  i s  removed.  

e)    D i sposal  

•  Ensure  su ffi cien t  ven ti l ation  at  the  working  place.  

•  Remove  the  refri geran t.  I f  the  recovery i s  not  requ i red  by national  regu lations,  d rain  
the  refrigeran t  to  the  ou ts ide.  Take  care  that  the  d rained  refrigeran t  wi l l  not  cause  any 
danger.  I n  doubt,  one  person  shou ld  guard  the  ou tlet.  Take  special  care  that  drained  
refri gerant  wi l l  not  f l oat  back i n to  the  bu i l d ing .  

•  Evacuate  the  refri geran t  ci rcu i t.  

•  Pu rge  the  refri geran t  ci rcu i t  wi th  n i trogen  for 5  m in .  

•  Evacuate  again .  

•  Cu t  ou t  the  compressor and  drain  the  o i l .  
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES –  

SAFETY –  
 

Part  2-40:  Particular requirements  for electrical  heat  pumps,  
ai r-condi tioners and  dehumidi fiers 

 
FOREWORD 

1 )  The  I n ternati onal  E l ectrotechn i cal  Commiss i on  ( I EC)  i s  a  worl dwi de  organ i zati on  for  s tandard i zati on  compri s i ng  
al l  nat i onal  e l ectrotechn i cal  commi ttees  ( I EC  Nati onal  Commi ttees) .  The  obj ect  o f  I EC  i s  to  promote  
i n ternati onal  co-operati on  on  al l  questi ons  concern i ng  s tandard i zati 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 acti vi t i es ,  I EC  publ i shes  I n ternati onal  Standards ,  Techn i cal  Speci fi cati ons,  
Techn i cal  Reports ,  Publ i cl y  Avai l abl e  Speci f i cat i ons  (PAS)  and  Gu i des  (hereafter  re ferred  to  as  “ I EC  
Publ i cati on (s) ”) .  The i r  preparati on  i s  en trusted  to  techn i cal  comm i 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 ,  g overnmen tal  and  non -
governmen tal  organ i zat i ons  l i ai s i ng  wi th  the  I EC  al so  parti c i pate  i n  th i s  preparati on .  I EC  co l l aborates  cl ose l y 
wi th  the  I n ternat i onal  Organ i zati on  for  S tandard 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 zati ons .  

2 )  The  formal  deci s i ons  or  ag reemen ts  o f  I EC  on  techn i cal  matters  express,  as  nearl y  as  poss ibl e,  an  i n ternat i onal  
consensus  o f  opi n i on  on  the  re l evan t  subjects  s i nce  each  techn i cal  comm i ttee  has  represen tati 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  u se  and  are  accepted  by  I EC  Nati onal  
Commi ttees  i n  that  sense.  Wh i l e  al l  reasonable  e fforts  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  hel d  responsi bl e  for  the  way i n  wh i ch  they are  u sed  o r  for  any  
m i s i n terpretati 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  undertake  to  appl y  I EC  Publ i cat i ons  
transparen tl y  to  the  maximum  exten t  poss i bl e  i n  thei r  nat i onal  and  reg i onal  publ i cati ons .  Any d i vergence  
between  any I EC  Publ i cat i on  and  the  correspond i ng  nat i onal  or  reg i onal  publ i cat i on  shal l  be  cl earl y  i nd i cated  i n  
the  l atter.  

5 )  I EC  i tsel f  does  not  provi de  any attestat i on  o f  con form i ty.  I ndependen t  cert i f i cati on  bod ies  provi de  con form i ty 
assessmen t  servi ces  and ,  i n  some  areas,  access  to  I EC  marks  o f  con form i ty.  I EC  i s  not  responsi bl e  for  any 
servi ces  carri ed  ou t  by i ndependen t  certi 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  o f  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 nd i vi dual  experts  and  
members  o f  i ts  techn i cal  comm i ttees  and  I EC  Nati onal  Commi ttees  for  any personal  i n j u ry,  property  damage  or  
o ther  damage  o f  any natu re  whatsoever,  whether  d i rect  or  i nd i rect,  o r  for  costs  ( i ncl ud i ng  l egal  fees)  and  
expenses  ari s i ng  ou t  o f  the  publ i cati on ,  u se  o f,  o r  re l i ance  upon ,  th i s  I EC  Publ i cat i on  o r  any o ther  I EC  
Publ i cati ons .   

8 )  Atten t i on  i s  d rawn  to  the  Normati ve  references  ci ted  i n  th i s  publ i cati on .  Use  o f  the  re ferenced  publ i cati ons  i s  
i nd i spensable  for  the  correct  appl i cati on  o f  th i s  publ i cati on .  

9 )  Atten t i on  i s  d rawn  to  the  poss ibi l i ty  that  some  of  the  e l emen ts  o f  th i s  I EC  Publ i cati on  may be  the  subject  o f  
paten t  r i gh ts .  I EC  shal l  no t  be  he l d  responsi bl e  for  i den ti fyi ng  any or  a l l  such  paten t  ri g h ts .  

DISCLAIMER 
Th is  Consol idated  version  is  not  an  official  IEC Standard  and  has  been  prepared  for  
user convenience.  Only the  current  versions of  the  standard  and  i ts  amendment(s)  
are  to  be  considered  the official  documents.  

Th is  Consol idated  version  of  IEC 60335-2-40  bears  the  ed i t ion  number 5.1 .  I t  consists  of  
the  fi fth  ed i tion  (201 3-1 2)  [documents  61 D/21 3/FDIS and  61 D/220/RVD]  and  i ts  
amendment  1  (201 6-04)  [documents  61 D/333/FDIS and  61 D/334/RVD] .  The  technical  
content  is  identical  to  the  base ed i tion  and  i ts  amendment.  

Th is  Final  version  does  not  show where  the  technical  content  is  modi fied  by 
amendment  1 .  A separate  Redl ine version  with  al l  changes  h igh l ighted  is  avai lable  in  
th is  publ ication.  
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I n ternational  Standard  IEC  60335  has  been  prepared  by subcommi ttee  61 D:  Appl iances  for 
ai r-cond i tion ing  for  household  and  s im i lar  purposes,  o f  I EC  techn ical  commi ttee  61 :  Safety  of  
household  and  s im i lar  e lectrical  appl iances.  

The  principal  changes  i n  th is  ed i t ion  as  compared  wi th  the  fou rth  ed i ti on  are  as  fo l lows  (m inor 
changes  are  not  l i s ted) :   

– 3 . 1 27  and  3 . 1 28  – added  new defin i t ions;  

– 5 . 1 0  – l eng th  of  refrigeran t  l i nes  now speci fi ed  for testi ng ;  

– 7. 1  – changed  marking  requ i rements  for  flammable  refrigerants ;  

– 8 . 1 5  – added  requ i rement  to  clari fy  the  placement  of  i nstal lation  panels  du ring  testi ng ;  

– 1 1 . 2. 1  – clari fi cati on  of  test  procedure;  

– 1 9  – (whole  clause)  – replaced  i n  i ts  en ti rety;  

– 21 . 2  – added  new coverage  for vi bration  considerati ons  during  transport;  

– 22.46  – added  clari fi cation  for  PEC;   

– 22. 1 1 8  – added  coverage  for  use  of  mechan ical  connectors  i ndoors  when  employing  
flammable  refrigerants ;  

– 32  – made  th i s  section  of  Part  1  appl i cable;  

– Annex FF2.4  – revised  calcu lation  for calcu lating  volume  (V) ;  

– Annex FF2.5  – revis ion  of  al lowable  concen tration  of  fl ammable  refrigeran t  gas;  

– Annex GG8  – new coverage  added;  

– Annex HH  – added  i n formative  annex.   

Th is  publ icati on  has  been  drafted  i n  accordance  wi th  the  ISO/IEC  Di rectives,  Part  2 .  

Th is  part  2  i s  to  be  used  i n  con juncti on  wi th  the  latest  ed i ti on  of  I EC  60335-1  and  i ts  
amendments.  I t  was  establ i shed  on  the  basis  of  the  fi fth  ed i t ion  (201 0)  of  that  s tandard .  

NOTE  1  When  “Part  1 ”  i s  men t i oned  i n  th i s  s tandard ,  i t  re fers  to  I EC  60335-1 .  

Th is  part  2  supplements  or  mod i fi es  the  correspond ing  clauses  i n  I EC  60335-1 ,  so  as  to  
convert  that  publ icati on  i n to  the  IEC  standard :  Safety  requ i rements  for  e lectrical  heat  pumps,  
ai r-cond i t ioners  and  dehumid i fi ers.  

When  a  parti cu lar subclause  of  Part  1  i s  not  men tioned  i n  th i s  part  2 ,  that  subclause  appl ies  
as  far as  i s  reasonable.  When  th is  s tandard  states  "add i t ion ",  "mod i fi cation "  or  " replacement" ,  
the  re levant  text  i n  Part  1  i s  to  be  adapted  accord ing ly.  

NOTE  2  The  fo l l owi ng  numberi ng  system  i s  u sed :  

–  subcl auses,  tabl es  and  f i g u res  that  are  numbered  s tarti ng  from  1 01  are  add i t i onal  to  those  i n  Part  1 ;  

–  u n l ess  no tes  are  i n  a  new subclause  or  i nvo l ve  notes  i n  Part  1 ,  th ey are  n umbered  s tart i ng  from  1 01 ,  i ncl u d i ng  
those  i n  a  replaced  cl ause  or subclause;   

–  add i t i onal  annexes  are  l ettered  AA,  BB,  e tc.  

NOTE  3  The  fo l l owi ng  pri n t  types  are  u sed :   

– requ i rements:  i n  roman  type;  

–  test specifications: in italic type; 

– n o tes :  i n  smal l  roman  type .  

Words  i n  bold  i n  the  text  are  defi ned  i n  C lause  3 .  When  a  defi n i t i on  concerns  an  ad ject i ve ,  the  ad j ect i ve  and  
associ ated  noun  are  al so  i n  bo l d .  
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The  fo l lowing  d i fferences  exist  i n  the  coun tries  i nd icated  below:  

– 6 . 1 :  C l ass  0 I  appl i ances  are  al l owed  (Japan ) .  

– 1 1 . 8 :  The  temperatu re  of  the  wooden  wal l s  i n  the  test  cas i ng  i s  l im i ted  to  85  °C  (Sweden ) .  

A l i st  o f  al l  parts  of  the  I EC  60335  series,  under the  general  t i t le :  Household and similar 
electrical appliances – Safety,  can  be  found  on  the  IEC  websi te.  

The  commi ttee  has  decided  that  the  con ten ts  of  the  base  publ ication  and  i ts  amendment  wi l l  
remain  unchanged  un ti l  the  stabi l i ty  date  i nd icated  on  the  IEC  web  s i te  under 
"h ttp: //webstore. i ec. ch"  i n  the  data re lated  to  the  speci fi c  publ icati on .  At  th i s  date,  the  
publ i cation  wi l l  be   

•  recon fi rmed ,  

•  wi thdrawn ,  

•  replaced  by a  revised  ed i ti on ,  or  

•  amended .  

A bi l i ngual  version  of  th is  publ icati on  may be  i ssued  at  a  later  date.  

NOTE  The  atten ti on  o f  the  Nati onal  Commi ttees  i s  d rawn  to  the  fact  that  the  amendmen t  i s  i n tended  to  make  the  
i n formati on  avai l abl e  before  a  fu l l  revi s i on  o f  I EC  60335-2-40  wi l l  be  l aunched .  

 

IMPORTANT – The 'colour inside'  logo  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  
understanding  of  i ts  contents.  Users  shou ld  therefore print  th is  document  using  a  
colour  printer.  
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INTRODUCTION  

I t  has  been  assumed  i n  the  drafti ng  of  th i s  I n ternational  Standard  that  the  execu tion  of  i ts  
provis ions  i s  en trusted  to  appropriate ly  qual i fied  and  experienced  persons.   

Th is  standard  recogn izes  the  i n ternational l y  accepted  level  o f  protection  against  hazards  such  
as  e lectri cal ,  mechan ical ,  thermal ,  f i re  and  rad iation  of  appl iances  when  operated  as  i n  
normal  use  taking  i n to  accoun t  the  manu factu rer's  i nstructions.  I t  also  covers  abnormal  
s i tuations  that  can  be  expected  i n  practice.  

Th is  standard  takes  i n to  accoun t  the  requ i rements  of  I EC  60364 as  far as  possible  so  that  
there  i s  compatibi l i ty  wi th  the  wi ri ng  ru les  when  the  appl iance  i s  connected  to  the  supply 
mains.  However,  national  wi ri ng  ru les  may d i ffer.  

I f  an  appl iance  wi th in  the  scope  of  th i s  s tandard  also  i ncorporates  functions  that  are  covered  
by another part  2  o f  I EC  60335,  the  re levan t  part  2  i s  appl ied  to  each  functi on  separately,  as  
far  as  i s  reasonable.  I f  appl icable,  the  i n fl uence  of  one  functi on  on  the  other i s  taken  i n to  
account.  

When  a  part  2  s tandard  does  not  i nclude  add i ti onal  requ i rements  to  cover hazards  deal t  wi th  
i n  Part  1 ,  Part  1  appl ies.  

NOTE  1  Th i s  means  that  the  techn i cal  comm i ttees  respons ibl e  fo r  the  part  2  s tandards  have  determ i ned  that  i t  i s  
not  n ecessary  to  speci fy  part i cu l ar  requ i remen ts  for  the  appl i ance  i n  questi on  over and  above  the  general  
requ i remen ts .  

Th is  standard  i s  a  product  fam i l y  standard  deal i ng  wi th  the  safety  of  appl iances  and  takes  
precedence  over hori zon tal  and  generic  standards  covering  the  same  subject.   

NOTE  2  Hori zon tal  and  g eneri c  s tandards  coveri ng  a  hazard  are  not  appl i cable  s i nce  they have  been  taken  i n to  
cons i derati on  when  devel opi ng  the  general  and  part i cu l ar  requ i remen ts  for  the  I EC  60335  seri es  of  s tandards.  For  
example,  i n  the  case  of  temperatu re  requ i remen ts  for  su rfaces  on  many appl i ances,  g eneri c  s tandards,  such  as  
I SO  1 3732-1  for  h ot  su rfaces,  are  not  appl i cabl e  i n  add i t i on  to  Part  1  o r  part  2  s tandards.  

An  appl iance  that  compl ies  wi th  the  text  o f  th is  standard  wi l l  not  necessari l y  be  considered  to  
comply wi th  the  safety  principles  of  the  standard  i f,  when  examined  and  tested ,  i t  i s  found  to  
have  other featu res  that  impai r  the  level  o f  safety covered  by these  requ i rements.  

An  appl iance  employing  materials  or having  forms  of  construction  d i fferi ng  from  those  detai led  
i n  the  requ i rements  of  th is  s tandard  may be  examined  and  tested  accord ing  to  the  i n ten t  of  
the  requ i rements  and ,  i f  found  to  be  substan tial l y  equ ivalen t,  may be  considered  to  comply 
wi th  the  standard .  

 



I EC  60335-2-40:201 3+AMD1 :201 6  CSV – 9  – 

  I EC  201 6  

 

 

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES –  
SAFETY –  

 
Part  2-40:  Particular requirements  for electrical  heat  pumps,  

ai r-condi tioners and  dehumidi fiers 
 
 

  

1  Scope  

Th is  clause  of  Part  1  i s  replaced  by the  fo l l owing .  

Th is  part  o f  I EC  60335  deals  wi th  the  safety of  e lectric  heat  pumps ,  i nclud ing  sani tary  hot  
water  heat  pumps ,  air  cond i tioners ,  and  dehumidi fiers  i ncorporating  motor-compressors  
and  hydronic  fan  coi ls  un i ts ,  thei r  maximum  rated  vol tages  be ing  not  more  than   
250  V for  s ing le  phase  appl iances  and  600  V for al l  o ther appl iances.  Partial  un i ts  are  wi th in  
the  scope  of  th i s  I n ternational  Standard .  

Appl iances  not  i n tended  for  normal  household  use  bu t  wh ich  nevertheless  may be  a  source  of  
danger to  the  publ ic,  such  as  appl iances  i n tended  to  be  used  by laymen  i n  shops,  i n  l i gh t  
i ndustry  and  on  farms,  are  wi th in  the  scope  of  th i s  s tandard .  

Th is  standard  also  appl ies  to  e lectric  heat  pumps ,  air  condi tioners  and  dehumidi fiers  
contain ing  flammable  refrigerant .  Flammable  refrigerants  are  defined  i n  3 . 1 21 .  

The  appl iances  referenced  above  may consist  o f  one  or  more  factory made  assembl ies.  I f  
provided  i n  more  than  one  assembly,  the  separate  assembl ies  are  to  be  used  together,  and  
the  requ i rements  are  based  on  the  use  of  matched  assembl ies.  

NOTE  1 01  A  defi n i t i on  o f  ‘motor-compressor’  i s  g i ven  i n  I EC  60335-2-34,  wh i ch  i ncl udes  the  s tatement  that  the  
term  motor-compressor  i s  u sed  to  des i gnate  e i ther  a  hermeti c  motor-compressor or  sem i -hermeti c  motor-
compressor.  

NOTE  1 02  Requ i remen ts  for  re fri gerati on  safety  are  covered  by  I SO  51 49,  and  requ i rements  for  con tai ners  
i n tended  for  s torage  o f  the  heated  water  i nclu ded  i n  san i tary  hot  water  heat  pumps  are ,  i n  add i t i on ,  covered  by  
I EC  60335-2-21 .  

Th is  standard  does  not  take  i n to  accoun t  refrigeran ts  other than  those  classi fied  as  A1 ,  A2L,  
A2  or  A3  under I SO 81 7  or  ANSI /ASHRAE 34.  

Th is  standard  speci fi es  particu lar requ i rements  for  the  use  of  flammable  refrigerants .  Un less  
speci fi cations  are  covered  by th i s  s tandard ,  i nclud ing  the  annexes,  requ i rements  for 
refri gerati ng  safety  are  covered  by ISO 51 49.   

The  sections  and  clauses  i n  I SO 51 49  of  parti cu lar concern  to  th is  s tandard  are  as  fo l l ows:  

– Section  3 :  "Design  and  construction  of  equ ipment"  appl ies  to  al l  appl i ances  and  systems.  

– Section  4:  "Requ i rements  for  u ti l i zation "  appl ies  to  appl iances  and  systems  wh ich  are  for 
“s im i lar  e lectri cal  appl iances”,  i . e .  commercial  and  l i gh t  i ndustrial .  

– Section  5 :  "Operating  procedures"  appl ies  to  appl iances  and  systems  wh ich  are  for  
“s im i lar  e lectrical  appl iances”,  i . e .  commercial  and  l i gh t  i ndustrial .  

Supplementary  heaters ,  or  a  provis ion  for  thei r  separate  i nstal lation ,  are  wi th in  the  scope  of  
th is  s tandard ,  bu t  on ly  heaters  wh ich  are  designed  as  a  part  o f  the  appl iance  package,  the  
con trols  being  i ncorporated  i n  the  appl iance.  
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NOTE  1 03  Atten ti on  i s  d rawn  to  the  fact  that   

– for  appl i ances  i n tended  to  be  u sed  i n  veh i cl es  or  on  board  sh i ps  or  a i rcraft ,  add i t i onal  requ i remen ts  may be  
necessary;  

– for  appl i ances  subj ected  to  pressu re,  add i t i onal  requ i rements  may be  necessary;  

– i n  many coun tri es ,  add i t i onal  requ i remen ts  are  speci f i ed ,  for  example,  by  the  nati onal  heal th  au thori t i es  
responsi bl e  for  the  pro tecti on  o f  l abou r and  the  nati onal  au thori t i es  responsi bl e  for  s torage,  transportat i on ,  
bu i l d i ng  constructi ons  and  i n stal l ati ons .  

NOTE  1 04  Th i s  s tandard  does  not  appl y to  

– h um id i f i ers  i n tended  for  use  wi th  heat i ng  and  cool i ng  equ ipmen t  ( I EC  60335-2-88) ;  

– appl i ances  des i gned  excl us i ve l y  fo r  i n dustri al  process i ng ;   

– appl i ances  i n tended  to  be  used  i n  l ocati ons  where  special  cond i t i ons  prevai l ,  such  as  the  presence  o f  a  
corros ive  or  expl os i ve  atmosphere  (dust ,  vapou r or  gas) .   

2  Normative references 

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

Addition: 

I EC  60068-2-52,  Environmental testing – Part 2: Tests – Test Kb: Salt mist,  cyclic (sodium,  
chloride solution)  

I EC  60079-1 4,  Explosive atmospheres – Part 14: Electrical installations design,  selection and 
erection 

I EC  60079-1 5:201 0,  Explosive atmospheres – Part 15: Equipment protection by type of 
protection "n" 

I EC  60335-2-34:201 2,  Household and similar electrical appliances – Safety – Part 2-34: 
Particular requirements for motor-compressors 

I EC  60335-2-51 ,  Household and similar electrical appliances – Safety – Part 2-51: Particular 
requirements for stationary circulation pumps for heating and service water installations 

ISO 81 7:2005,  Refrigerants – Designation system  

ISO 51 49:1 993,  Mechanical refrigerating systems used for cooling and heating – Safety 
requirements 

ISO 701 0:  201 1 ,  Graphic Symbols – Safety colours and safety signs – Registered safety signs 

ISO 1 4903,  Refrigerating systems and heat pumps – Qualification of tightness of components 
and joints  

ANSI /ASHRAE 34:201 0,  Designation and safety classification of refrigerants  

ASTM  D4728-01 :2001 ,  Standard Test Method for Random Vibration Testing of Shipping 
Containers 
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3  Terms and  defin i tions   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

3.1 .4  Addition: 

Note  1 01  to  en try:  I f  the  appl i ance  compri ses  e l ectri cal  accessori es ,  i n cl u d i ng  fans,  the  rated  power  i npu t  i s  
based  upon  the  to tal  maximum  electrical  power  i npu t  wi th  al l  accessori es  energ i zed ,  when  operati ng  con ti nuousl y  
u nder the  appropri ate  envi ronmen tal  cond i t i ons .  I f  th e  heat  pump  can  be  operated  i n  the  heati ng  o r  cool i ng  mode,  
the  rated  power  i nput  i s  based  upon  the  i npu t  i n  the  heati ng  or  i n  the  cool i ng  mode,  wh i chever  i s  the  g reater.   

3.1 .9  Replacement: 
normal  operation  
cond i ti ons  that  apply  when  the  appl iance  i s  moun ted  as  i n  normal  use  and  i s  operati ng  under 
the  most  severe  operating  cond i t ions  speci fied  by the  manu factu rer  

3 . 1 01  
heat  pump 
appl iance  wh ich  takes  up  heat  at  a  certain  temperatu re  and  re leases  heat  at  a  h i gher 
temperatu re  

Note  1  to  en try:  When  operated  to  provi de  heat  (e . g . ,  for  space  heati ng  or  water  heati ng ) ,  the  appl i ance  i s  sai d  to  
operate  i n  the  heati ng  mode;  when  operated  to  remove  heat  ( for  example,  for  space  cool i ng ) ,  i t  i s  sai d  to  operate  i n  
the  cool i ng  mode.   

Note  2  to  en try:  A  heat  pump  can  con tai n  a  combi nati on  o f  condensing  un i t  or  condenser  un i t  and  an  
evaporating  un i t  o r  evaporator  un i t  and  can  be  equ ipped  to  operate  i n  a  reverse  cycl e  mode.  

3.1 02  
san i tary hot  water  heat  pump 
heat  pump in tended  to  transfer  heat  to  water su i table  for  human  consumption  

3.1 03  
ai r  cond i tioner 
encased  assembly or  assembl ies  designed  as  an  appl iance  to  provide  del i very of  cond i ti oned  
ai r  to  an  enclosed  space,  room  or zone   

Note  1  to  en try:  I t  i n cl udes  an  e l ectri cal l y  operated  re fri gerati on  system  for  cool i ng  and  poss i bl y  dehum id i fyi ng  the  
ai r.   

Note  2  to  en try:  I t  may have  means  for  heati ng ,  c i rcu l at i n g ,  cl ean i ng  and  hum id i fyi ng  the  ai r.  

Note  3  to  en try:  An  ai r  condi ti oner  can  con tai n  a  combi nati on  o f  condensing  un i t  o r  condenser  un i t  and  an  
evaporating  un i t  o r  evaporator  un i t .  

3.1 04  
dehumid i fier  
encased  assembly designed  to  remove  moistu re  from  i ts  su rround ing  atmosphere   

Note  1  to  en try:  I t  i n cl udes  an  e l ectri cal l y  operated  refri gerat i on  system  and  the  means  to  ci rcu l ate  ai r.  I t  al so  
i ncl udes  a  d rai n  arrangemen t  for  co l l ecti n g  and  s tori ng  and /or  d i sposi ng  o f  the  condensate.  

3.1 05  
dehumid i fication  – comfort  
dehumid i fi cati on  to  reduce  the  humid i ty  wi th in  a  space  to  a  l evel  to  sati sfy the  requ i rements  of  
the  occupants  

3.1 06  
dehumid i fication  – process 
dehumid i fi cati on  to  reduce  the  hum id i ty  wi th in  a  space  to  a  l evel  necessary for  the  process  or 
the  storage  of  goods  and/or materials  or  the  drying  ou t  o f  the  bu i l d ing  fabric  
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3.1 07 
dehumid i fication  – heat  recovery 
dehumid i fi cati on  where  the  laten t  and  sensi t i ve  heat  removed  from  the  space  together wi th  
the  compressor heat  i s  reused  i n  another appl ication  rather  than  rejected  ou ts ide  to  waste  

3.1 08 
wet-bu lb  temperature  
WB  
temperatu re  i nd icated  when  the  temperature-sensi ti ve  e lement  i n  a  wetted  wick has  reached  a 
state  of  constan t  temperature  (evaporative  equ i l i bri um)  

3.1 09  
dry-bu lb  temperature   
DB  
temperatu re  i nd icated  by a  d ry,  temperature-sensi t i ve  e lement  sh ielded  from  the  effects  of  
rad iation   

3.1 1 0  
evaporator 
heat  exchanger  i n  wh ich  refrigeran t  l i qu id  i s  vaporized  by absorption  of  heat  

3.1 1 1  
heat  exchanger 
device  speci fi cal l y  designed  to  transfer heat  between  two  physical l y  separated  fl u ids  

3.1 1 2  
indoor heat  exchanger 
heat  exchanger  des igned  to  transfer heat  to  the  i ndoor parts  of  the  bu i l d ing  or  to  the  i ndoor 
hot  water suppl ies  (e . g .  san i tary water)  or  to  remove  heat  therefrom  

3.1 1 3  
outdoor heat  exchanger 
heat  exchanger  des igned  to  remove  or  re lease  heat  from  the  heat  source  ( for example,  
g round  water,  ou tdoor ai r,  exhaust  ai r,  water or  brine)  

3.1 1 4  
supplementary heater 
electric  heater provided  as  part  o f  the  appl iance  to  supplement  or  replace  the  ou tpu t  of  the  
refri gerant  ci rcu i t  o f  the  appl iance  by operation  i n  con junction  wi th ,  or  i nstead  of,  the  
refri gerati on  ci rcu i t  

3.1 1 5  
pressure-l imi ting  device 
mechan ism  that  au tomatical l y  responds  to  a  predeterm ined  pressure  by stopping  the  
operation  of  the  pressure- imposing  e lement  

3.1 1 6  
pressure-rel ief  device 
pressure  actuated  valve  or  ruptu re  member wh ich  functions  to  rel ieve  excessive  pressure  
au tomatical ly  

3.1 1 7 
sel f-contained  un i t  
complete  appl iance,  i n  su i table  frame(s)  or  enclosu re(s) ,  that  i s  fabricated  and  sh ipped  i n  one  
or  more  secti ons,  and  has  no  refri geran t  con tain ing  parts  connected  i n  the  f i e ld  other than  by 
compan ion  or block valves  
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Note  1  to  en try:  A  sel f-contained  un i t  i n  a  s i ng le  frame  or  enclosu re  i s  cal l ed  a  s i ng le  package  un i t .  

Note  2  to  en try:  A  sel f-contained  un i t  i n  more  than  one  frame  encl osu re  i s  cal l ed  a  spl i t  package  un i t .  

3.1 1 8  
appl iances  accessible  to  the  general  publ ic  
appl iances  i n tended  to  be  located  i n  residential  bu i ld ings  or  i n  commercial  bu i ld ings  

3.1 1 9  
appl iances  not  accessible  to  the  general  publ ic  
appl iances  wh ich  are  i n tended  to  be  main tained  by qual i f ied  service  personnel  and  located  
e i ther i n  mach ine  rooms  and  the  l i ke  or  at  a  l evel  not  l ess  than  2 ,5  m  or  i n  secured  rooftop  
areas  

3.1 20  
hydronic  fan  coi l  un i t  
factory-made  assembly wh ich  provides  the  function  of  forced  ci rcu lation  of  ai r  for  heating  
and/or cool ing ,  wh ich  may also  i nclude  the  function  of  dehumidi fication  and/or  f i l teri ng  of  ai r,  
bu t  wh ich  does  not  i nclude  the  source  of  cool i ng  or  heating  

Note  1  to  en try:   Hydron ic  fan  coi l  un i ts  can  i ncl ude  provi s i on  fo r  e l ectri c  res i s tance  heati ng .  Heat  exchanger  
co i l s  are  i n tended  for  hydron i c  h eati ng  and  coo l i ng  on l y.  

3.1 21   
flammable  refrigerant  
refri geran t  l i s ted  under ISO 81 7  or  ASHRAE 34  wi th  a  classi fi cation  of  A2L,  A2  or  A3  

3.1 22  
refrigerating  system 
combination  of  i n terconnected  refri geran t  con tain ing  parts  consti tu ti ng  one  closed  refrigeran t  
ci rcu i t  i n  wh ich  refri geran t  i s  ci rcu lated  for  the  purpose  of  extracting  heat  at  the  l ow 
temperatu re  s ide  to  re ject  heat  at  the  h i gh  temperature  s ide  by chang ing  the  state  of  the  
refri geran t  

3.1 23  
maximum al lowable  pressure 
l im i t  to  the  refri gerating  system  operating  pressure,  general l y  the  maximum  pressure  for  wh ich  
the  equ ipment  i s  designed,  as  speci fied  by the  manu factu rer 

Note  1  to  en try:  Maximum  al l owable  pressu re  consti tu tes  a  l im i t  to  the  operati ng  pressu re  whether the  equ i pmen t  i s  
worki ng  or not,  see  Cl ause  21 .  

3.1 24  
low-pressure  side 
part(s)  o f  a  refri gerating  system  operating  at  the  evaporator  pressure  

3.1 25  
h igh-pressure  side 
part(s)  o f  a  refri gerating  system  operating  at  the  condenser pressure  

3.1 26  
service  port  
means  to  access  the  refri gerant  i n  a  refri gerati ng  system  for  the  purpose  of  charg ing  or 
servicing  the  system,  typical l y  a  valve,  tube  extension  or  en try l ocation  

3.1 27 
factory sealed  appl iance 
appl iance  i n  wh ich  al l  refrigerating  system  parts  have  been  sealed  t i gh t  by  weld ing ,  brazing  or 
a  s im i lar  permanent  connection  during  the  manu factu ri ng  process  
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3.1 28 
sing le  package un i t  
factory assembly of  components  of  refri geration  system  fi xed  on  a  common  mounting  to  form  
a  d iscrete  un i t  

3.1 29  
condenser  
heat  exchanger  i n  wh ich  refrigeran t  vapor i s  condensed  by removal  of  heat  

3.1 30  
condensing  un i t  
factory-made  assembly that  i ncludes  one  or  more  motor-compressors,  condenser  i n  cool i ng  
mode  and  motor-dri ven  fan ,  blower or  pump to  ci rcu late  the  heat  transfer f l u id  th rough  the  
condenser  wi th  associated  operational  con trols  i n  add i ti on  to  the  necessary wi ri ng   

Note  1  to  en try:  These  un i ts  are  i n tended  for  f i e l d  connecti on  to  an  evaporator  un i t .  A  condensing  un i t  can  al so  
be  equ ipped  to  operate  i n  the  reverse  cycl e  mode.  A  condensing  un i t  can  i ncl ude  expansion  devi ce(s) .  

3.1 31  
condenser un i t  
factory-made  assembly that  i ncludes  one  or  more  condensers  i n  cool i ng  mode  and  motor-
driven  fan ,  b lower or  pump to  ci rcu late  the  heat  transfer  fl u id  th rough  the  condenser  wi th  
associated  operational  con trols  i n  add i t ion  to  the  necessary wi ri ng   

Note  1  to  en try:  These  un i ts  are  i n tended  for  f i e l d  connecti on  to  an  evaporating  un i t .  A  condenser  un i t  can  a l so  
be  equ ipped  to  operate  i n  the  reverse  cycl e  mode.   

Note  2  to  en try:  A  condenser un i t  does  not  i n cl ude  a  motor  compressor  or  expansion  devi ce .  

3.1 32  
evaporating  un i t   
factory-made  assembly that  i ncludes  one  or  more  motor-compressors,  evaporator  i n  cool ing  
mode,  expansion  device(s) ,  and  motor-dri ven  fan ,  b lower or  pump to  ci rcu late  fl u id  th rough  
the  evaporator  wi th  associated  operational  con tro ls  i n  add i ti on  to  the  necessary wi ri ng   

Note  1  to  en try:  These  un i ts  are  i n tended  for  f i e l d  connecti on  to  a  condenser  un i t .  An  evaporati ng  un i t  can  a l so  
be  equ i pped  to  operate  i n  the  reverse  cycl e  mode  and  can  i ncl u de  provi s i on  for  e l ectri c  resi s tance  heati ng  or  
s im i l ar  sou rces  o f  auxi l i ary  heat.  

3.1 33   
evaporator un i t   
factory-made  assembly that  i ncludes  one  or more  evaporators  i n  cool ing  mode,  and  may 
i nclude  a  motor-dri ven  fan ,  b lower or pump to  ci rcu late  fl u id  th rough  the  evaporator  wi th  
associated  operational  con trols  i n  add i t ion  to  the  necessary wi ring   

Note  1  to  en try:  These  un i ts  are  i n tended  for  f i e l d  connecti on  to  a  condensing  un i t .  An  evaporator  un i t  can  al so  
be  equ i pped  to  operate  i n  the  reverse  cycle  mode  and  can  i ncl ude  provi s i on  for  e l ectri c  res i s tance  heati ng  or  
s im i l ar  sou rces  o f  auxi l i ary heat.   An  evaporator  un i t  can  i ncl ude  expansion  devi ce(s) .  

Note  2  to  en try:  An  evaporator  un i t  does  not  i n cl ude  a  motor  compressor.  

3.1 34  
partial  un i t   
condensing  un i t ,  evaporating  un i t ,  condenser un i t ,  or  evaporator un i t  wh ich  are  part  o f  a  
total  assembly of  a  heat  pump ,  air-condi tioner ,  or  sani tary hot  water  heat  pumps  where  
not  al l  assembl ies  to  create  the  complete  refrigeration  system  are  speci fied  by the  
manu facturer 

Note  1  to  en try:  Partial  un i ts  are  eval uated  for  safety  as  s tand -alone.  
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3.1 35  
instal led  height  
hi nst   
he i gh t  o f  the  bottom  of  the  appl iance  relati ve  to  the  fl oor of  the  room  after i nstal lation  

Note  1  to  en try:  The  i ns tal l ed  he i gh t  i s  g i ven  i n  metres .   

3.1 36  
release offset  
hrel   
d i stance  from  the  bottom  of  the  appl iance  to  an  open ing  where  refrigerant  can  leave  the  
appl iance  i n  the  even t  of  a  refrigeran t  l eak 

Note  1  to  en try:  The  re l ease  o ffset  i s  g i ven  i n  metres .  

3.1 37 
refrigerant  charge 
mc   
actual  refrigerant  charge  o f  a  s i ng le  refri gerating  system   

Note  1  to  en try:  The  refrigerant  charge  i s  expressed  i n  kg .  

3.1 38 
maximum  refrigerant  charge 
mmax  
maximum  refrigerant  charge  for  a  s ing le  refrigerating  system  as  resu l t  from  a  calcu lation  
for  room  area or  s im i lar   

Note  1  to  en try:  The  maximum  refrigerant  charge  i s  expressed  i n  kg .  

4 General  requ irement   

Th is  clause  of  Part  1  i s  appl i cable.   

5  General  condi tions for the tests  

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

5.2  Addition: 

The testing of Clause 21  may be carried out on separate samples.  The testing of Clauses 11,  
19 and 21  shall require that pressure measurements be made at various points in the 
refrigerating system.  

At least one additional specially prepared sample is required for the tests of Annex FF (Leak 
simulation tests),  if that test option is selected.  

The temperatures on the refrigerant piping should be measured during the test of Clause 11 .  

NOTE  Due  to  the  poten ti al l y  hazardous  natu re  o f  the  tests  o f  C l ause  21  and  Annexes  EE  and  FF,  speci al  
precau t i ons  need  to  be  taken  when  carryi ng  ou t  the  tests .  

5.6  Addition:  

Any controls which regulate the temperature or humidity of the conditioned space are 
rendered inoperative during the test.  
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5.7  Replacement:  

The tests and test conditions of Clauses 10 and 11  are carried out under the most severe 
operating conditions within the operating temperature range specified by the manufacturer.  
Annex AA provides examples of such temperature conditions.   

5.1 0  Addition:  

For split-package units,  the refrigerant lines shall be installed in accordance with the 
installation instructions.  The length of pipe shall be between 5 m and 7,5 m.  The thermal 
insulation of the refrigerant lines shall be applied in accordance with the installation 
instructions.   

5.1 01  Motor-compressors are also subjected to the relevant test of Clause 19 of 
IEC 60335-2-34:2012,  unless the motor-compressor complies with that standard,  in which 
case it is not necessary to repeat these tests.   

5.1 02  Motor compressors that are tested and comply with IEC 60335-2-34 need not be 
additionally tested for Clause 21.  

6 Classi fication   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.   

6.1  Modification: 

Appl iance  shal l  be  of  class  I ,  class  I I  or  class  I I I .  

6.2  Addition: 

Appl iances  shal l  be  classi fi ed  accord ing  to  degree  of  protection  against  harmfu l  i ng ress  of  
water i n  accordance  wi th  I EC  60529:  

– appl iances  or  parts  of  appl iances  i n tended  for  ou tdoor use  shal l  be  at  l east  I PX4;  

– appl iances  i n tended  on ly  for  i ndoor use  (exclud ing  l aundry rooms)  may be  IPX0;  

– appl iances  i n tended  to  be  used  i n  l aundry rooms  shal l  be  at  l east  IPX1 .  

6.1 01  Appl iances  shal l  be  classi fied  accord ing  to  the  accessibi l i ty  e i ther as  appl iance 
accessible  to  the  general  publ ic  or as  appl iance not  accessible  to  the  general  publ ic .  

Compliance is checked by inspection and the relevant tests.  

7 Marking  and  instructions 

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.   

7.1  Modification: 

Replace the second dash by: 

– symbol  for  natu re  of  supply  i nclud ing  number of  phases,  un less  for  s ing le  phase  operation ;  

Addition: 
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– rated  frequency;  

– refrigerant  charge ;   

– refri geran t  as  designated  under ISO 81 7  or ANSI /ASHRAE  34   

– perm issible  excessive  operating  pressure  for  the  storage  tank ( for  sani tary hot  water 
heat  pumps) ;  

– maximum  operating  pressure  i n  the  water and/or  brine  ci rcu i t  for  the  heat  exchanger  for  
hydronic  fan  coi l  uni ts ;  

– maximum  operating  pressure  for  the  refrigeran t  ci rcu i t;  i f  the  permissible  excessive  
operati ng  pressure  for  the  sucti on  and  d ischarge  s ide  d i ffer,  a  separate  i nd ication  i s  
requ i red;  

– I P  number accord ing  to  degree  of  protecti on  against  i ng ress  of  water,  o ther than  I PX0.  

Appl iances  shal l  be  marked  wi th  al l  o f  the  designations  and  the  rated  i npu ts  of  the  
supplementary  heaters  for  wh ich  they are  i n tended  to  be  used ,  and  shal l  have  provis ion  for  
i den ti fying  the  actual  heater that  i s  f i e ld  i nstal led .   

Un less  i t  i s  eviden t  from  the  design ,  the  enclosure  of  the  appl iance  shal l  be  marked ,  by words  
or  by  symbols,  wi th  the  d i rection  of  the  fl u id  f low.   

The  f lame  symbol  and  the  i nstruction  manual  symbol  of  7 . 6  shal l  be  vi s ible  when  a  flammable  
refrigerant  i s  employed  and  the  fo l l owing  cond i ti ons  exist:  

– accessing  parts  expected  to  be  subjected  to  main tenance  or  repai r;   

– observing  the  appl iance  under sale  or  i nstal led  cond i ti ons;  

– observing  the  appl iance  packag ing ,  i f  the  appl iance  i s  charged  wi th  refrigerant.  

I f  a  flammable  refrigerant  i s  used ,  the  symbols  for  “read  operator’s  manual ”,  “operator’s  
manual ;  operating  i nstructions”  and  “service  i nd icator;  read  techn ical  manual ”  (symbols  
ISO 7000-0790  (2004-01 ) ,  I SO-7000-1 641  (2004-01 )  and  ISO 7000-1 659  (2004-01 ) )  shal l  be  
placed  on  the  appl iance  i n  a  l ocati on  vi s ible  to  the  persons  requ i red  to  know the  i n formation .  
The  perpendicu lar  he igh t  shal l  be  at  l east  1 0  mm.  

An  add i tional  warn ing  symbol  ( flame  symbol :  W021  of  ISO 701 0)  shal l  be  placed  on  the  
nameplate  of  the  un i t  near the  declarati on  of  the  refrigeran t  type  and  charge  i n formation .  The  
perpend icu lar he igh t  shal l  be  at  l east  1 0  mm,  and  the  symbol  need  not  be  i n  co lou r.  When  
i nstal led ,  the  marking  shou ld  be  vis ible  after  removing  a  detachable  part.  

The  fo l l owing  warn ing  shal l  al so  be  appl i ed  to  the  appl iance  when  a  flammable  refrigerant  i s  
employed .  

WARNING  

Appl iance  shal l  be  i nstal led ,  operated  and  stored  i n  a  room  wi th  a  f loor area larger than  
‘X’  m2  (on ly  appl i es  to  appl iances  that  are  not  fixed  appl iances ) .  

For  appl iances ,  which  are  not  fixed  appl iances ,  the  m in imum  room  s ize  X shal l  be  speci fi ed  
on  the  appl iance.  The  X i n  the  marking  shal l  be  determined  i n  m2  accord ing  to  C lause  GG.2  
for  unventi lated  areas;  and  the  X i n  the  marking  shal l  not  be  requ i red  i f  the  refrigerant  
charge  (mc)  o f  the  appl iance  i s  up  to  m1  accord ing  to  GG . 1 . 1 .  

The  maximum  al lowable  pressure  for  the  low-pressure  s ide  and  the  h igh -pressure  s i de  shal l  
be  marked  on  the  product.  
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NOTE  1 02  For  the  refrigerating  system ,  i f  th e  maximum  al lowable  pressure  o f  the  l ow-pressure  side  and  the  
h igh-pressure  side  i s  the  same,  a  s i ng l e  i n d i cati on  i s  perm i tted .  

I f  not  al ready vi s ible  when  accessing  a  service  port  and  i f  a  service  port  i s  provided ,  the  
service  port  shal l  be  marked  to  i den ti fy  the  type  of  refrigerant.  I f  the  refri geran t  i s  f lammable,  
symbol  W021  of  I SO 701 0,  shal l  be  i ncluded ,  wi thou t  speci fying  the  colour.  

7.6  Addition: 

When  a flammable  refrigerant  i s  employed ,  a  warn ing  symbol  W021  of  I SO 701 0,  i nclud ing  
co lour and  format,  shal l  be  permanently  placed  on  the  appl iance.  The  perpend icu lar heigh t  o f  
the  tri ang le  con tain ing  the  "Cau tion ,  ri sk of  f i re"  symbol  shal l  be  at  l east  30  mm.  

When  a  flammable  refrigerant  i s  employed ,  a  symbol  requ i ri ng  reference  to  the  manual  
[ ISO 7000-0790  (2004-01 ) ] ,  i nclud ing  co lour and  format,  shal l  be  permanentl y  p laced  on  the  
appl iance.   

 

 Symbol  I SO  701 0-  W021              warn ing ;  R i sk of  f i re/Flammable  materials  
             (201 1 )  
 
 

 Symbol  I SO  7000-1 641  operator's  manual ;  operati ng  i nstructi ons  
            (2004-01 )  
 
 
 

Symbol  I SO 7000-1 659  servi ce  i nd i cator;  read  techn ical  manual  

`                       (2004-01 )  

7.1 2  Addition:  

For appl iances  not  accessible  to  the  general  publ ic ,  the  classi fi cation  accord ing  to  6 . 1 01  
shal l  be  i ncluded.  

For appl iances  using  flammable  refrigerants ,  an  i nstal lation ,  service  and  operation  manual ,  
e i ther separate  or  combined  manuals,  shal l  be  provided  and  i nclude  the  i n formation  g iven  i n  
Annex DD.  

7.1 2.1  Addition: 

I n  parti cu lar,  the  fo l l owing  i n formation  shal l  be  suppl ied :  

– that  the  appl iance  shal l  be  i nstal led  i n  accordance  wi th  national  wi ri ng  regu lations;   

– the  d imensions  of  the  space  necessary for  correct  i nstal lation  of  the  appl iance  i nclud ing  
the  m in imum  perm issible  d istances  to  ad jacen t  structures;   

– for  appl iances  wi th  supplementary heaters ,  the  m in imum  clearance  from  the  appl iance  to  
combustible  su rfaces;   

– a  wi ri ng  d iag ram  wi th  a  clear  i nd ication  of  the  connections  and  wi ri ng  to  external  con tro l  
devices  and  supply cord ;   

– the  range  of  external  s tati c  pressu res  at  wh ich  the  appl iance  was  tested  (add-on  heat  
pumps ,  and  ducted  appl iances  wi th  supplementary heaters ,  on ly) ;   
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– the  method  of  connection  of  the  appl iance  to  the  e lectri cal  supply  and  i n terconnection  of  
separate  componen ts;  

– i nd ication  of  wh ich  parts  of  the  appl iance  are  su i table  for  ou tdoor use,  i f  appl icable;   

– detai l s  o f  type  and  rati ng  of  fuses,  or  rati ng  of  ci rcu i t  breakers ;   

– detai l s  of  supplementary heati ng  e lements  that  may be  used  i n  con juncti on  wi th  the  
appl iance,  i nclud ing  fi tti ng  i nstructions  e i ther wi th  the  appl iance  or  wi th  the  supple-
mentary  heater;   

– maximum  and  m in imum  water  or  bri ne  operating  temperatu res;  

– maximum  and  m in imum  water or  brine  operating  pressures.   

Open  storage  tanks  of  heat  pumps  for  water heating  shal l  be  accompan ied  by an  i nstruction  
sheet  wh ich  shal l  s tate  that  the  ven t  shal l  not  be  obstructed .   

7.1 5  Addition:  

A  marking  may be  located  on  a  panel  that  can  be  removed  for  i nstal lation  or  service,  provid ing  
that  the  panel  shal l  be  i n  p lace  for  the  i n tended  operation  of  the  appl iance.   

7.1 01  A  marking  shal l  be  provided  for  a  replaceable  fuse  or  a  replaceable  overload  
protective  device  provided  as  a  part  o f  a  product  or  remote  con trol  assembly.  I t  shal l  be  
vi s ible  when  the  cover or door  of  the  compartment  i s  open .  Th is  marking  shal l  speci fy  

– the  rati ng  of  the  fuse  i n  amperes,  the  type  and  vo l tage  rati ng ,  or   

–  the  manu factu rer and  model  designation  of  the  replaceable  overload  protective  device .  

Compliance is checked by inspection.  

7.1 02  I f  the  product  i s  i n tended  for  permanent connection  to  f i xed  wi ring  wi th  alum in ium  
wi res,  the  marking  shal l  so  state.   

Compliance is checked by inspection.  

7.1 03  For appl iances  made  up  of  more  than  one  factory made  assembly speci fied  by the  
manu factu rer to  be  used  together,  i nstructions  shal l  be  provided  for  completing  the  assembly 
to  ensu re  compl iance  wi th  the  requ i rements.  

7.1 04  For partial  un i ts ,  the  i nstructions  or  markings  shal l  i nclude  the  fo l l owing  add i ti onal  
i n formation .   

– For evaporating  un i ts  and  condensing  un i ts ,  the  i nstructions  or markings  shal l  i nclude  
word ing  to  assu re  that  the  maximum  operati ng  pressure  i s  considered  when  connecting  to  
any condenser un i t  or  evaporator un i t .   

– For  evaporating  un i ts ,  condensing  un i ts  and  condenser un i ts ,  the  i nstructi ons  or 
markings  shal l  i nclude  refri geran t  charg ing  i nstructions.   

– A warn ing  to  assure  that  partial  un i ts  shal l  on ly  be  connected  to  an  appl iance  su i table  for  
the  same  refri geran t.   

– Th is  un i t  <model  xxx>  i s  a  partial  un i t  ai r  cond i ti oner,  complying  wi th  partial  un i t  
requ i rements  of  th is  I n ternational  Standard ,  and  must  on ly be  connected  to  other un i ts  that  
have  been  con fi rmed  as  complying  to  correspond ing  partial  un i t  requ i rements  of  th i s  
I n ternational  Standard .  

– The  electri cal  i n terfaces  shal l  be  speci fied  wi th  purpose,  vol tage,  cu rrent,  and  safety class  
of  construction .  
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– The  SELV  connection  po in ts,  i f  provided ,  are  to  be  clearly  i nd icated  i n  the  i nstructions.  
The  connection  po in t  shou ld  be  marked  wi th  the  “read  the  i nstructions”  symbol  per 
ISO 7000-0790  (2004-01 )  and  the  C lass  I I I  symbol  accord ing  to  I EC  6041 7-51 80  (2003-
02) .  

8 Protection  against  access to  l i ve  parts  

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l l ows.  

8.1 .5  Addition: 

As regards the products which have a dedicated installation panel or cover and which cannot 
be installed without them,  compliance is checked according to 5.10 (after the installation as 
instructed in the installation manual).   

9  Starting  of motor-operated  appl iances  

Th is  clause  of  Part  1  i s  not  appl icable.   

1 0  Power input  and  current   

Th is  clause  of  Part  1  i s  appl i cable.   

1 1  Heating   

Th is  clause  of  Part  1  i s  replaced  by the  fo l l owing .   

1 1 .1  Appl iances  and  thei r  su rround ings  shal l  not  attai n  excessive  temperatu res  i n  normal  
use.   

Compliance is checked by determining the temperatures of the various parts under the 
conditions specified in 11 .2 to 11 .7.  Nevertheless,  if the temperature of the motor winding 
exceeds the value specified in Table 3 or if there is doubt with regard to the classification of 
the insulation system employed in a motor,  compliance is checked by the tests of Annex C.  

1 1 .2  Appliances are installed in a test room in accordance with the manufacturer's 
installation instructions.  In particular,   

– clearances to adjacent surfaces specified by the manufacturer shall be maintained; 

– flow rates for liquid source or sink equipment shall be the minimum specified in the 
manufacturer's instructions except for hydronic fan coil units where the flow rates and 
liquid temperatures shall be the maximum specified in the manufacturer’s instructions;  

– the outlet duct connected to the appliance shall be subjected to the maximum static 
pressure given in the manufacturer's instructions; 

– for appliances provided with means of adjusting the flow,  the flow for the tests shall be the 
minimum obtainable; 

– adjustable limit controls are set at the maximum cut-out setting and the minimum 
differential permitted by the control adjusting means.  

For appliances provided with supplementary heaters,  an additional test casing as described 
in 11 .9 is used.  
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1 1 .2.1  For heating tests of ducted appliances with supplementary heaters,  an inlet duct is 
connected to the inlet air opening of the appliance (assuming that the appliance is intended to 
be so applied).  The duct shall be the same size as the flanges,  if flanges are provided.  If 
flanges are not provided,  the duct is the same size as the inlet opening.  

An appliance that includes or has provision for supplementary heater is fitted with a metal 
outlet duct in accordance with Figure 101a) or Figure 101b),  depending on the direction of the 
airflow.  

The inlet duct is provided with an adjustable restricting means by which the airflow can be 
reduced.  

The restriction should be uniform across the duct's cross sectional area,  so that the full 
heating coil surface will be exposed to the airflow except when the restriction is closed.  

1 1 .2.2  A ducted appliance which does not include supplementary heaters  is fitted with an 
outlet duct sized to fit the casing flanges,  or opening without flanges,  or locations marked for 
flanges,  and arranged to discharge away from the return air inlet.  

The outlet duct is provided with a restricting means to obtain the maximum static pressure 
given in the manufacturer's instructions.  

1 1 .2.3  For  the  evaluation  and  testing  of  partial  un i ts ,  the  fo l l owing  test  setup and  cond i ti ons  
are  to  be  appl ied .  

– evaporator un i ts  and  condenser un i ts  are  tested  as  i nd ivi dual  un i ts  at  the  maximum  
ambien t  temperatu re  stated  i n  the  i nstructions.  I f  not  s tated  i n  the  i nstructions,  these  un i ts  
shal l  be  tested  at  an  ambien t  temperatu re  that  i s  equal  to  the  satu rated  temperatu re  of  the  

refri geran t  at  the  marked  maximum  al lowable  operating  pressure  (±  0 , 1  MPa)  m inus  1 0  K 

(±  1  K) .  

– condensing  un i ts  are  tested  i n  the  cool ing  mode  on ly,  at  the  maximum  speci fi ed   ambien t  

temperatu re  wi th  9  K (±  1  K)  sub-cool i ng  and  the  maximum  speci fied  evaporati ng  pressure  

wi th  1 1  K (±  1  K)  superheat.   For  condensing  un i ts  provided  wi th  expansion  device(s) ,  
the  superheat/sub-cool ing  i s  to  be  as  under the  normal  con trol  o f  the  expansion  device(s) .  

– evaporating  un i ts ,  i n tended  for  cool i ng  on ly,  are  tested  i n  the  cool ing  mode  on ly  wi th  a  
condensing  pressure  that  i s  equal  to  the  marked  maximum  al lowable  operating  pressure   

(±  0 , 1  MPa)  wi th   9  K (±  1  K)  sub-cool i ng .    

– evaporating  un i ts  that  are  i n tended  for  reverse  cycle  operation  are  tested  i n  the  heating  
mode  on ly,  at  the  maximum  speci fied  evaporating  pressure.    

NOTE  Testi ng  for  condensi ng  and  evaporati ng  u n i ts  requ i res  connecti on  to  cal orimeter s tand  or  s im i l ar  devi ce  
capable  of  con tro l l i ng  the  refri g eran t  en teri ng  and  l eavi ng  cond i t i ons  as  speci f i ed  i n  the  test  above.  Condenser  and  
evaporator  un i ts  do  not  requ i re  a  cal orimeter s tand  or  s im i l ar  devi ce.  

1 1 .3  Temperatures other than those of windings are determined by means of fine-wire 
thermocouples so chosen and positioned that they have the minimum effect on the 
temperature of the part under test.   

NOTE  1 01  Thermocoupl es  havi ng  wi res  wi th  a  d i ameter  not  exceed i ng  0 , 3  mm  are  cons i dered  to  be  f i ne-wi re  
thermocoupl es .   

Thermocouples used for determining the temperatures of the surface of walls,  ceiling and 
floor are embedded in the surface or attached to the back of small blackened disks of copper 
or brass,  15 mm in diameter and 1  mm thick,  which are flush with the surface.   

So far as is possible,  the appliance is positioned so that parts likely to attain the highest 
temperatures touch the disks.   
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In determining the temperatures of handles,  knobs,  grips and the like,  consideration is given 
to all parts which are gripped in normal use and,  if of insulating material,  to parts in contact 
with hot metal.   

The temperature of electrical insulation,  other than that of windings,  is determined on the 
surface of the insulation,  at places where failure could cause a short circuit,  contact between 
live  parts  and accessible  metal parts,  bridging of insulation or reduction of clearances and 
creepage  distances  below the values specified in Clause 29.   

Temperatures of windings are determined by the resistance method unless the windings are 
non-uniform or severe complications are involved in order to make the necessary 
connections,  in which case the temperatures are determined by means of thermocouples.  

The temperatures in the duct are to be measured by means of a thermocouple grid consisting 
of nine thermocouples of identical length,  wired in parallel to form a grid with a thermocouple 
located centrally in each of nine equal duct areas in a plane perpendicular to the axis of the 
airflow.  

1 1 .4  Appliances are operated under normal operation at a supply voltage between 
0,94 times the lowest rated voltage and 1 ,06 times the highest rated voltage,  the voltage 
chosen being that which gives the most unfavourable result.  Heating elements shall be 
energized at a voltage which gives an electrical input of 1 ,15 times the maximum rated power 
input.  

1 1 .5  Where an appliance can be operated in the cooling mode as well as the heating mode,  
a test is conducted in each mode.  

For appliances with supplementary heaters or provision for supplementary heaters,  an 
additional test is conducted with all the heating elements operative by short circuiting 
thermostats or by reducing,  if necessary,  the air temperature to a value which causes all the 
elements to switch on.  

1 1 .6  Appliances with defrost facilities are additionally submitted for a defrost test in the most 
unfavourable conditions.  

1 1 .7  All appliances are operated continuously until steady conditions are achieved except 
for defrost tests.  

1 1 .8  During the test,  the temperatures are monitored continuously and shall not exceed the 
values shown in Table 3,  protective  devices  shall not operate and sealing compound shall 
not flow out.  

The temperature of the air in the outlet duct shall not exceed 90 °C.  

The  value  of  the  temperatu re  of  a  wind ing  shal l  be  calcu lated  from  the  formu la:   

( ) kTk
R

R
T −+= 1

1

2  

where  

T i s  the  temperatu re  of  the  copper wind ing  at  the  end  of  the  test;  

R1  i s  the  resistance  at  the  beg inn ing  of  the  test;  

R2  i s  the  resistance  at  the  end  of  the  test;   

T1   i s  the  ambien t  temperatu re  at  the  beg inn ing  of  the  test;   
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k i s  equal  to  234,5  for  copper wind ings  and  225  for alum in ium  wind ings.  

At the  beg inn ing  of  the  test,  the  wind ings  shal l  be  at  ambien t  temperatu re.   

I t  i s  recommended  that  the  resistance  of  wind ings  at  the  end  of  the  test  be  determ ined  by 
taking  resistance  measurements  as  soon  as  possible  after  swi tch ing  off,  and  then  at  short  
i n tervals  so  that  a  cu rve  of  resistance  against  t ime  can  be  plotted  for  ascertain i ng  the  
resistance  at  the  i nstan t  of  swi tch ing  off.   
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Table  3  – Temperature l imi ts  (1  of 3)  

Parts 
Temperature 

°C  

Windings of sealed motor-compressors a  

– with synthetic insulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– with other insulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 

140 

130 

External enclosure of appliances with or without supplementary heaters  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   85 

Windings b  if the winding insulation is (other than motor-compressors): 

– of class 105 (A) material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– of class 120 (E) material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– of class 130 (B) material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– of class 155 (F) material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– of class 180 (H) material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– of class 200 material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– of class 220 material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– of class 250 material c  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 

100 (90) 

115 (105) 

120 (110) 

140 

165 

185 

205 

235 

Terminals,  including earthing terminals,  for external conductors of stationary appliances,  
unless they are provided with a supply cord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 
85 

Ambient of switches,  and thermostats  and temperature limiters  d 

– without T marking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– with T marking . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 

55 

T 

Rubber or polyvinyl chloride insulation of internal and external wiring,  including supply cord: 

– without temperature rating e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– with temperature rating (T)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 

75 

T 

Cord sheaths used as supplementary insulation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   60 

Rubber,  other than synthetic,  used for gaskets or other parts,  the deterioration of which could 
affect safety: 

– when used as supplementary insulation  or reinforced insulation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– in other cases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 
 

65 

75 

Lampholders with T-marking 
j
 

– B15 and B22 marked T1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– B15 and B22 marked T2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– other lampholders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 

165 

210 

T 

Lampholders without T-marking 
j 

– E14 and B15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– B22,  E26 NS E27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

– other lampholders and starter holders for fluorescent lamps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 

135 

165 

80 

Material used as insulation other than that specified for wires and windings: 

– impregnated or varnished textile,  paper or press board . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 

95 

– laminated bonded with: 

 •  melamine-formaldehyde,  phenol-formaldehyde or phenol-furfural resins 

 •  urea-formaldehyde resin  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 
110 
90 
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Table  3  (2 of 3) 

Parts 
Temperature 

°C  

– printed circuit boards bonded with epoxy resin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   145 

– moulding of: 

 •  phenol-formaldehyde with cellulose fillers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 •  phenol-formaldehyde with mineral fillers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 •  melamine-formaldehyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 •  urea-formaldehyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 
110 
90 
110 
90 

– polyester with glass-fibre reinforcement . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   135 

– silicone rubber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   170 

– polytetrafluoroethylene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   290 

– pure mica and tightly sintered ceramic material,  when such materials are used as  
 supplementary insulation  or reinforced insulation  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   

 
425 

– thermoplastic material f . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   – 

Wood,  in general g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   90 

Wooden walls of the test casing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   90 

Outer surfaces of capacitors h:  

– with marking of maximum operating temperature (T) i T 

– without marking of maximum operating temperature:  

 •  small ceramic capacitors for radio and television interference suppression . . . . . . . . . . . . . . . . . . . .   75 

 •  capacitors complying with IEC 60384-14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   75 

 •  other capacitors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   45 

Handles,  knobs,  grips and the like and all parts which are gripped in normal use:  

– of metal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   60 

– of porcelain or vitreous material . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   70 

– of moulded material,  rubber or wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   85 

Parts in contact with oil having a flash-point of t °C t – 25 

Any point where the insulation of wires can come into contact with parts of a terminal block or 
compartment for fixed wiring of a stationary appliance  not provided with a supply cord: 

 

– if the instructions require the use of supply wires with temperature rating (T)  . . . . . . . . . . . . . . . . . . . . . .   T 

– in other cases . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   75 

a  Not required for motor-compressors that comply with IEC 60335-2-34.  

b  The temperatures within parentheses apply when thermocouples are used.   
The figures without parentheses apply when the resistance method is used.  

c  The classification is in accordance with IEC 60085.   
Examples of Class A (class 105) material are:  
– impregnated cotton,  silk,  artificial silk and paper;  
– enamels based on oleo or polyamide resins.  

 Examples of Class B (class 130) materials are:  
– glass fibre,  melamine-formaldehyde and phenol-formaldehyde resins.  

 Example of Class E (class 120) material are:  
– mouldings with cellulose fillers,  cotton fabric laminates and paper laminates,  materials bonded with melamine- 
  formaldehyde,  phenol-formaldehyde or phenol-furfural resins;  
– cross-linked polyester resins,  cellulose triacetate films,  polyethylene terephthalate films;  
– varnished polyethylene terephthalate textile bonded with oil-modified alkyd resin varnish;  
– enamels based on polyvinyl formalin,  polyurethane or epoxy resins.  
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Table  3  (3 of 3)  

 For totally enclosed motors,  the temperature limits for class A (class 105),  class E (class 120) and class B 
(class 130) materials may be increased by 5 °C (5 K).  

 A  totally enclosed motor is a motor so constructed that the circulation of the air between the inside and the 
outside of the case is prevented,  but which is not necessarily sufficiently enclosed to be called airtight.  

d T means the maximum operating temperature.   
The ambient of switches and thermostats  is the temperature of the air at the hottest point at a distance of 
5 mm from the surface of the switch and thermostat concerned.   
For the purpose of this test,  switches and thermostats  marked with the individual ratings may be considered as 
having no marking for the maximum operating temperature,  if this is requested by the manufacturer of the 
appliance.  However,  if a thermostat or other temperature limiter is mounted on a heat-conducting part,  the 
declared temperature limit of the mounting surface (Ts) is also applicable.  Therefore,  the temperature of the 
mounting surface has to be measured.   

e  This limit applies to cables,  cords and wires complying with the relevant IEC standards; for others,  it may be 
different.  

f There is no specific limit for thermoplastic material,  which must withstand the tests of 30.1 ,  for which purpose 
the temperature shall be measured.  

g The limit specified concerns the deterioration of wood and it does not take into account deterioration of surface 
finishes.  

h  There is no limit for the temperature rise of capacitors which are short-circuited in 19.11 .2 c) 
I Temperature marking for capacitors mounted on printed circuit boards may be given in the technical sheet.  

j Locations for measuring the temperatures are specified in Table 12.1  of IEC 60598-1:2008.  

If these or other materials are used,  they shall not be subjected to temperatures in excess of the thermal 
capabilities as determined by aging tests made on the materials themselves.  

 

NOTE  1 01  The  temperatu re  l im i t  fo r  metal  appl i es  to  parts  havi ng  a  metal  coati ng  at  l east  0 , 1  mm  th i ck and  to  
metal  parts  havi ng  a  p l ast i c  coati ng  l ess  than  0 , 3  mm  th i ck.  

NOTE  1 02  The  temperatu re  o f  the  term i nal ’ s  swi tches  i s  measu red  i f  the  swi tch  i s  tested  i n  accordance  wi th  
Annex  H .  

1 1 .9  Test  casing  

The test casing consists of plywood walls having a thickness of about 20 mm,  with dull black 
painted inside surfaces and all joints sealed.  The distances between the casing and the 
surfaces of the appliance and the outlet duct,  if any,  are equal to the minimum clearances  
specified by the manufacturer.   

For appliances not specified for installation with minimum clearances,  as an alternative to the 
plywood test casing in direct contact with the appliance,  glass fibre insulating material having 
a thickness of at least 25 mm and a density of at least 16 kg/m³ may be wrapped closely 
around the appliance and the outlet duct,  provided this is agreed with the manufacturer.  

In that case,  thermocouples are directly placed in contact with the enclosure.  

1 2  Void  

1 3  Leakage current  and  electric  strength  at  operating  temperature 

Th is  clause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 3.2  Modification:  

For stationary class I appliances,  the leakage current shall not exceed 2 mA per kilowatt 
rated power input with a maximum value of 10 mA for appliances  accessible to the  
general public,  and a maximum value of 30 mA for appliances  not accessible  to  the  
general public.   
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1 4  Transient  overvol tages 

Th is  clause  of  Part  1  i s  appl i cable.  

1 5  Moisture resistance  

Th is  clause  of  Part  1  i s  replaced  by the  fo l l owing .  

1 5.1  E lectri cal  componen ts  of  appl iances  shal l  be  protected  against  the  i ngress  of  water 
wh ich  may be  presen t  i n  the  appl iance  as  a  resu l t  o f  rain ,  overflow from  the  drain  pan ,  or  
defrosting .   

Compliance is checked by the tests of 15.2,  followed immediately by the overflow test of 15.3; 
and this is followed by the defrost test of 11 .6,  and the tests of Clause 16.   

Following these tests,  an inspection is made within the enclosures.  The water which may have 
entered the enclosure shall not have reduced clearances  and creepage  distances  below the 
minimum values specified in Clause 29.   

NOTE  Appl i ances  des i g ned  to  be  i ns tal l ed  complete l y  i n s i de  a  bu i l d i ng  and  wh i ch  have  no  ou tdoor parts  are  not  
subj ected  to  the  test  o f  1 5 . 2 .   

If ducts leading to the outside of a building are used,  the test of 15.2 is carried out on the 
terminations of such ducts in an arrangement simulating the actual installation,  according to 
the manufacturer's instructions.   

For appliances intended to be mounted through a wall or a window,  or for a split package unit,  
the test of 15.2 is carried out on that part or unit which,  according to the manufacturer's 
instructions,  is intended to be mounted outside the building.   

The motor-compressor is not operated and detachable parts  are removed during the tests of 
15.2 and 15.3.  

1 5.2  Appliances other than IPX0 are subjected to the tests of IEC 60529:1989 as follows:  

– IPX1  appliances as described in 14.2.1;  

– IPX2 appliances as described in 14.2.2;  

– IPX3 appliances as described in 14.2.3;  

– IPX4 appliances as described in 14.2.4;  

– IPX5 appliances as described in 14.2.5;  

– IPX6 appliances as described in 14.2.6;  

– IPX7 appliances as described in 14.2.7.    

For this test,  the appliance is immersed in water containing 1  % NaCl.   

1 5.3  The appliance is installed in its position of normal use.  The drain pan discharge pipe is 
blocked,  and the pan carefully filled to the brim without splashing.  The drain pan is then 
subjected to a continuous overflow,  the rate of which is adjusted to approximately 17 cm³/s 
per 1  m³/s airflow,  and the fan(s) switched on.  The test is continued for a period of 30 min,  or 
until water drains from the appliance.   
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1 5.1 01  Spi l lage  test  

Indoor floor or wall-mounted appliances  accessible to the general public  are tested as 
follows.  

The appliance is installed according to the manufacturer’s installation instructions but not 
operated.  

Covers which provide access for manual operation of electrical controls are set in the open 
position,  unless such covers are of the self-closing type.  

A solution of 0,25 l of water containing approximately 1  % NaCl is poured onto the unit in a 
manner which is most likely to cause entrance of water into or on electrical controls or 
uninsulated live parts.  

After spillage is completed,  the appliances shall withstand the tests of Clause 16.  

The spillage test is not applicable to units if the minimum linear dimension of a horizontal or 
near horizontal top surface of the cabinet is 75 mm or less.  

A unit whose top,  when installed,  has a height of greater than 2 m,  need not be tested.  

NOTE  The  i n ten t  i s  that  a  75  mm  d iameter g l ass  cannot  be  p l aced  on  the  su rface  o f  the  appl i ance  and  sp i l l .  

1 6  Leakage current  and  electric  strength   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.   

1 6.2  Modification:  

For stationary class I appliances,  the leakage current shall not exceed 2 mA per kilowatt 
rated power input with a maximum value of 10 mA for appliances  accessible  to  
the general public,  and a maximum value of 30 mA for appliances  not accessible  to  the  
general public.   

1 7 Overload  protection  of  transformers  and  associated  ci rcu i ts  

Th is  clause  of  Part  1  i s  appl i cable.   

1 8 Endurance  

Th is  clause  of  Part  1  i s  not  appl icable.   

1 9  Abnormal  operation  

Th is  clause  of  Part  1  i s  appl icable  except  as  fo l lows.  

1 9.1  Modification: 

Add after the second paragraph: 

Fai lu re  of  the  transfer medium  flow,  or o f  any con tro l  devices,  shal l  not  resu l t  i n  a  hazard .  
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Replace the 1st and 2nd paragraphs of the test specification by the following: 

Appliances are subjected to the tests specified in 19.2 to 19.10,  19.101,  19.102 and 
19.103,  as applicable.  

1 9.2  Replacement: 

All ducted appliances provided with supplementary heaters  are subjected to the following 
test under the conditions specified in Clause 11: 

After the airflow conditions specified are established,  the indoor airflow is restricted to such 
an extent that the temperature of the air in the outlet,  measured by means of the 
thermocouple grid (see 11 .3),  is 3 K below the temperature obtained after a temperature 
limiting control,  a motor protective device,  a pressure switch or similar device operates for 
the first time as a result of slowly restricting the free area of the inlet.  

This is achieved if the temperature rise is approximately 1  K per min.  

It is necessary to restrict the free area of the inlet until the first of the protective devices 
operates and then operation is resumed with sufficient restriction so that the temperature of 
the discharge air is 3 K below the temperature at the moment of cut-off.  

Appliances are operated at rated voltage  or at the upper limit of the rated voltage range.  

To  faci l i tate  th i s  test,  the  protective  device  wh ich  has  operated  shal l  be  short-ci rcu i ted  once  
the  temperatu re  at  wh ich  i t  operates  has  been  determ ined ,  i f  necessary.  

Non-ducted appliances provided with supplementary heaters are operated as specified in 
Clause 11 .  Thermal controls that operate during the test of Clause 11  are short circuited.  

When steady conditions are established,  the air flow rate is reduced until it is just sufficient to 
prevent a thermal cut out from operating.  

Under these conditions,  the appliance is again operated until steady conditions are 
established or for 1  h,  whichever is longer.  

After this period,  the airflow is further restricted to verify that the thermal cut out operates.    

1 9.3  Replacement: 

If all electric heating elements are not energized under the conditions specified in 19.2 for the 
air entering the evaporator,  an additional test is carried out at a lower temperature of the inlet 
air,  this temperature being the highest that will permit all electric heating elements to be 
energized.  

It is the intention that the operating point be just below the point of maximum restriction of the 
air entering the indoor coil assembly thus permitting continuous operation of both the motor-
compressor and the electric heating elements.  If the temperature of the air entering the 
evaporator required to permit all electric heating elements to be energized is less than the 
values specified,  this lower temperature may be simulated by reducing the airflow through the 
evaporator,  by blocking a part of the evaporator,  or by similar means in order to obtain the 
operating conditions which would occur at this lower temperature of the air entering the 
evaporator.  

Appliances are operated at rated voltage  or at the upper limit of the rated voltage range.  
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1 9.4  Addition: 

The appliance is operated under the conditions in Clause 11  and at rated voltage,  with any 
form of operation or any defect that may be expected during normal use.  Only one fault 
condition is reproduced at a time,  the tests being made consecutively.  

Examples of fault conditions are 

– the timer,  if any,  stopping in any position; 

– disconnection and reconnection of one or more phases of the supply; 

– open-circuiting or short-circuiting of components,  like relays,  contactors,  timers,  
thermostats,  etc.  

In general,  tests are limited to those cases which are expected to give the most unfavourable 
results.  

1 9.7  Modification: 

Replace the first paragraph and Notes 1  and 2 by: 

The motors,  other than motor-compressors and stationary circulation pumps in compliance 
with IEC 60335-2-51,  are mounted on a support of wood or similar material.  The motor rotors 
are locked; fan blades and brackets are not removed.  

The motors are supplied at their supplied voltage when the appliance is supplied at rated 
voltage  or at the upper limit of the rated voltage range,  in a circuit as shown in Figure 102.  

Under these conditions,  the motor is operated for 15 days (360 h) or until a protection device  
permanently opens the circuit,  whichever is the shorter period.  

During the test,  the ambient temperature is maintained at 23 °C ±  5 °C.  

If the temperature of the motor windings does not exceed 90 °C when steady conditions are 
established,  the test is considered to be ended.  

During the test,  the temperature of the enclosure shall not exceed 150 °C and the 
temperature of the windings shall not exceed the values shown in Table 8.  

Three days (72 h) after the beginning of the test,  the motor shall withstand an electric strength 
test as specified in 16.3.  

At the end of the test,  the leakage current,  when measured as specified in 16.2 but with a test 
voltage of twice the rated voltage  between all windings and the enclosure,  shall not exceed  
2 mA.   

Add after the last paragraph: 

I f  the  motor-compressor has  not  been  type-tested  against  the  requ i rements  of   
lEC  60335-2-34,  a  sample  shal l  be  provided  wi th  the  rotor l ocked  and  being  fi l l ed  wi th  o i l  and  
refri geran t  as  i n tended .  

The sample shall then be subjected to the tests specified in 19.101,  19.102,  19.103 and 
19.105 of lEC 60335-2-34:2012,  if applicable,  and shall comply with the requirements in 
19.104 of IEC 60335-2-34:2012.  
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1 9.8  Replacement: 

Three phase motors other than motor compressors are operated under the conditions of 
Clause 11  at rated voltage or at the upper limit of the rated voltage range  with one phase 
disconnected,  until steady conditions are obtained or the protective device  operates.  

1 9.9    This subclause of Part 1  is not applicable.  

1 9.1 1 .4  Modification: 

Add before the first paragraph: 

The first paragraph of Part 1  in not applicable for stand-by mode if unintentional operation 
does not cause any hazards.  

Replace the second paragraph by the following: 

Appliances incorporating a protective electronic circuit are subjected to the tests of 
19.11 .4.1  to 19.11 .4.7.  The tests are carried out after the protective electronic circuit has 
operated during the relevant tests of Clause 19 except 19.2,  19.6,  19.11 .3,  19.102 and 
19.103.  

Add after the second paragraph the following: 

If the appliance incorporates more than one protective electronic circuit,  each protective 
electronic circuit has to be tested individually with the appliance operated under normal 
operation at any temperature within the working range.  

Components protected by a protective electronic circuit that have been previously tested 
and shown to comply with the requirements of 19.11 .4 of its standard need not to be retested 
in the final application,  if engineering judgement gives evidence that the test in the final 
application will not lead to a hazardous condition.  

NOTE  1 01  Componen ts  may be  for  example  motor  compressors,  fans  and  c i rcu l ati n g  pumps.  

NOTE  1 02  Test  resu l ts  of  1 9 . 1 1 . 4 . 1 ,  1 9 . 1 1 . 4 . 2  and  1 9 . 1 1 . 4 . 3  may poss i bl y  be  i n f l uenced  by  the  wi ri ng  and  the  
metal  hous i ng  o f  the  f i nal  appl i cat i on .  Therefore,  i t  i s  recommended  that  the  best  moment  to  perform  these  tests  i s  
once  i n  the  f i nal  appl i cati on .  

NOTE  1 03    P rotecti ve  e l ectron i c  c i rcu i t  (PEC)  operati on  i s  u nderstood  as  the  operati on  that  s tops  the  
componen t(s )  operat i on  con tro l l ed  by  the  PEC  wi th  the  i n ten t i on  to  preven t  the  hazardous  s i tuati on .  

Add after the last paragraph of the test specification the following: 

For these tests,  it may be necessary to provide specially prepared component samples,  e.g.  
compressors with locked rotor.  

1 9.1 1 .4.8  Modification: 

Add to the first sentence: 

“at any temperature within the working range.” 

1 9.1 3  Modification: 

Footnote a) of Table 9 is not applicable.  
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1 9.1 4  Addition before the note: 

Locking in the "on" position of the main contacts of a contact intended for switching on and off 
the heating element(s) in normal use is considered to be a fault condition,  unless the 
appliance is provided with at least two sets of contacts connected in series.  This condition is,  
for example,  achieved by providing two contactors operating independently of each other or 
by providing one contactor having two independent armatures operating two independent sets 
of main contacts.  

1 9.1 01  The appliance is operated under the conditions in Clause 11  at rated voltage  or at 

the upper limit of the rated voltage range,  at an ambient temperature of 23 °C ±  5 °C.  When 
steady conditions are attained,  the heat transfer medium flow of the outdoor heat exchanger 
is restricted or shut off,  whichever is the most unfavourable without the appliance being non-
operative.  

After this test,  protective devices  that may have operated are reset,  and the test is repeated,  
with the heat transfer medium flow,  fluid or air,  of the indoor heat exchanger,  restricted or 
shut off,  whichever is the most unfavourable without the appliance being non-operative.  In the 
case of appliances with defrosting systems,  the heat transfer medium flow rate is additionally 
shut off at the beginning of the defrosting phase.  

Appliances incorporating a motor common to both the indoor and outdoor heat exchangers  
are subjected to the above test,  the motor being disconnected once steady conditions are 
attained.  

1 9.1 02  The indoor heat exchanger of appliances using water as a heat transfer medium is 
subjected to the following test.  

The appliance is operated under the conditions specified for Clause 10 at rated voltage  or at 
the upper limit of the rated voltage range  at the maximum water temperature specified by the 
manufacturer.  The indoor water temperature shall be raised 15 K with a rate of 2 K/min and 
this temperature maintained for 30 min,  after which the water temperature is lowered to its 
original value at the same velocity.  

1 9.1 03   Air to air appliances are operated under the conditions specified in Clause 11 .  

The dry-bulb temperature  is then reduced to a value 5 K below the minimum value specified 
by the manufacturer.  

The test is repeated except that the dry-bulb temperature  is increased to a value 10 K above 
the maximum temperature specified by the manufacturer.  

The appliances are operated at rated voltage  or at the upper limit of the rated voltage 
range.  

1 9.1 04  Al l  appl iances  provided  wi th  supplementary heaters  and  wi th  free  ai r  d i scharge  are  
subjected  to  the  fo l l owing  test  i n  each  mode  of  operation .  

Appliances are operated under the conditions specified in Clause 11 ,  with any controls which 
limit the temperature during the test of Clause 11  short-circuited,  and with the appliance 
covered.  

The covering is made with felt strips each having a width of 100 mm and lined with a single 
layer of textile material.  

The felt has a specified mass of 4 kg/m2 ±  0,4 kg/m2 and a thickness of 25 mm.  
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The textile material consists of a prewashed double-hemmed cotton sheet having a mass 
between 140 g/m2 and 175 g/m2 in the dry condition.  

Thermocouples are attached to the back of small blackened disks of copper or brass,  15 mm 
in diameter and 1  mm thick.  

The disks are spaced 50 mm apart and placed between the textile material and the felt on the 
vertical centre line of each strip.  

The disks are supported in such a way as to prevent them from sinking into the felt.  

The strips are applied with the textile material in contact with the appliance so that they cover 
the whole vertical dimension of the front,  pass over the top and extend down the rear surface.  

If the appliance is constructed to stand away from the wall or if it is for fixing to a wall so that 
the gap between the heater and the wall exceeds 30 mm and the horizontal components of 
the distance between any two fixing points or spacers or between such points and the end of 
the appliance exceed 100 mm,  the rear surface of the appliance shall be completely covered.  

Otherwise,  the rear surface is covered over a distance approximately equal to one-fifth of the 
vertical dimension of the heater.  

The strips are applied to each half of the appliance in turn and then to the complete 
appliance.  

During the test,  the temperature shall not exceed 150 °C but an overshoot of 25 °C is 
permitted during the first hour.  

Thermal protective devices are allowed to operate.  

20 Stabi l i ty and  mechanical  hazards  

Th is  clause  of  Part  1  i s  appl i cable.   

21  Mechanical  strength   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

21 .1  Addition: 

Safety requ i rements  speci fi ed  i n  I SO 1 4903  shal l  apply.  

Safety  requ i rements  speci fi ed  i n  Annex EE  shal l  apply.  The  pressure  test  i n  Annex EE  appl ies  
to  parts  other than  pressure  vessels.  

21 .2    Addition: 

Appl iances  us ing  flammable  refrigerants  shal l  wi thstand  the  effects  of  vibration  du ri ng  
transport.  

The appliance is tested in its final packaging for transport and shall withstand a random 
vibration test according to ASTM D4728-01.  
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Compliance is checked by the following: 

– The use of detection equipment having an equivalent sensitivity of 3 g/year of refrigerant 
shall reveal no leaks.  

– The test may be carried out on the appliance charged with a non-flammable refrigerant or 
a non-hazardous gas.  

– Damage of parts other than the refrigerating circuit is allowed.  

22 Construction   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.   

22.6  Addition:  

The  e lectrical  i nsu lation  shal l  not  be  affected  by snow wh ich  m igh t  en ter the  appl iance  
enclosure.  

NOTE  1 01  Th i s  requ i remen t  can  be  met  by  the  provi s i on  of  su i tabl e  d rai n  ho l es .   

22.1 4  Addition: 

Th i s  requ i rement  does  not  apply  to  the  metal l i c  f i ns  of  heat  exchangers .  

22.24  Replacement:  

Bare  heating  e lements  shal l  be  supported  so  that,  i n  case  of  ruptu re  or sagg ing ,  the  heating  
conductor cannot  come i n to  con tact  wi th  accessible  metal  parts  nor g i ve  ri se  to  a  hazard .  
Bare  heati ng  e lements  shal l  not  be  used  wi th  wood  or  wood  composi te  enclosures.  

Compliance is checked by inspection and,  if necessary,  by cutting the element in the most 
unfavourable place.   

NOTE  1 01  No  force  i s  appl i ed  to  the  conductor  after  i t  has  been  cu t .  

NOTE  1 02  Th i s  test  i s  made  after  the  tests  o f  C l ause  29 .  

22.46  Addition after the 1st paragraph: 

I f  the  protecti ve  e lectron ic  ci rcu i t  software  i s  a  part  of  the  normal  operation  con trol ,  i nspection  
of  software  shal l  be  l im i ted  to  re levan t  sou rce  code  of  safety  con tro ls  or  re lated  software  
con tro ls .  Al ternative  methods  may be  used  i f  they demonstrate  equ ivalen t  l evels  of  safety.  

22.1 01  Appl iances  i n tended  to  be  fi xed  shal l  be  so  designed  that  they can  be  securely  fi xed  
and  main tained  i n  posi t ion .   

Compliance is checked by inspection and in case of doubt,  after installation of the appliance 
in accordance with the manufacturer's installation instructions.  

22.1 02  Appl iances  provided  wi th  supplementary heaters  

22.1 02.1  Appl iances  provided  wi th  supplementary heaters  for  ai r  shal l  be  provided  wi th  at  
l east  two  thermal  cut-outs .  The  thermal  cut-out  i n tended  to  operate  f i rst  shal l  be  a  sel f-
resetting  thermal  cut-out ,  the  other thermal  cut-out  shal l  be  e i ther a  sel f-resetting  thermal  
cut-out  or  a  non-sel f-resetting  thermal  cut-out .   
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Compliance is checked by inspection and during the tests of Clause 19.  

NOTE  I f ,  d u ri ng  the  tests  of  C l ause  1 9 ,  a  sel f-resetting  control  operates ,  i t  wou l d  be  necessary to  short  ou t  th i s  
con tro l  to  determ i ne  i f  the  non-sel f-resetting  thermal  cu t-ou t  th en  operates .   

22.1 02.2  Appl iances  provided  wi th  supplementary heaters  for  water shal l  i ncorporate  a 
non-sel f-resetting  thermal  cut-out ,  provid ing  al l -pole d isconnection  that  operates  
separately from  water thermostats .  However,  for appl iances  i n tended  to  be  connected  to  
f i xed  wi ri ng ,  the  neu tral  conductor need  not  be  d i sconnected .  

Compliance is checked by inspection and during the tests Clause 19.  

NOTE  An ti - frost  heaters  are  not  cons i dered  to  be  suppl emen tary heaters  for  water,  i f  i t  i s  no t  poss i bl e  to  h eat  up  
the  water  to  a  temperatu re  h i gher than  80  °C  at  the  h i ghest  operati ng  temperatu re  wi th i n  6  h ,  wi th  the  temperatu re  
swi tch  short  c i rcu i ted  and  wi th  water  f l ow stopped .  

22.1 02.3  Thermal  cut-outs  o f  the  capi l lary  type  shal l  be  so  designed  that  the  con tacts  open  
i n  the  even t  of  l eakage  from  the  capi l lary tube.  

Compliance is checked by inspection and test.  

22.1 03  Non-sel f-resetting  cut-outs  shal l  be  functional ly  i ndependen t  of  o ther  con trol  
devices.   

Compliance is checked by inspection.   

22.1 04  Con tainers  of  sani tary hot  water heat  pumps  shal l  wi thstand  the  water pressure  
occurring  i n  normal  use.   

Compliance is checked by subjecting the containers and heat exchangers,  if any,  to a water 
pressure which is raised to the value specified hereafter at a rate of 0,13 MPa per second and 
is maintained at that value for 5 min.   

The water pressure is  

– twice the permissible excessive operating pressure for closed containers; 

– 0,15 MPa for open containers.  

After the test,  no water shall have leaked out and the containers shall not have ruptured.  

NOTE  I f  the  con tai ner  o f  san i tary hot  water  heat  pumps  i n corporates  a  heat  exchanger ,  the  con tai ner and  the  
heat  exchanger  are  subj ected  to  the  pressu re  test  i n  accordance  wi th  the  re l evan t  standard .   

22.1 05  I n  the  case  of  closed  con tainers  of  sani tary hot  water heat  pumps ,  the  formation  of  
an  ai r  or  vapour cush ion  of  more  than  2  % of  the  capaci ty,  bu t  not  more  than  1 0  % as  a  
maximum,  shal l  be  provided .   

Compliance is checked by inspection and,  where necessary,  by measurements.   

22.1 06  Pressure-rel ief  devices ,  whether i ncorporated  i n  the  con tainer of  sani tary hot  
water  heat  pumps  or  suppl ied  separately,  shal l  preven t  the  pressure  i n  the  con tainer  from  
exceed ing  the  perm issible  excessive  operating  pressure  by more  than  0 , 1  MPa.   

Compliance is checked by subjecting the container to a slowly increasing water pressure and 
by observing the pressure at which the relief device operates.   
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22.1 07  The  ou tlet  system  of  open  con tainers  of  sani tary hot  water  heat  pumps  shal l  be  
free  from  obstructions  that  cou ld  l im i t  the  water fl ow to  such  an  exten t  that  the  pressure  i n  the  
con tainer  wou ld  exceed  the  perm issible  excessive  operating  pressure.  

Ven ted  con tainers  of  sani tary hot  water  heat  pumps  shal l  be  so  constructed  that  the  
con tainer i s  always  open  to  the  atmosphere  th rough  an  apertu re  of  at  l east  5  mm  in  d iameter 
or 20  mm² i n  area,  wi th  a  wid th  of  at  l east  3  mm.  

Compliance is checked by inspection and measurement.   

NOTE  The  f i rs t  requ i remen t  i s  cons i dered  to  be  met  i f  the  area o f  the  water  ou t l et  from  the  heated  part  o f  the  
con tai ner  o f  san i tary hot  water  heat  pumps  i s  equal  o r  g reater  than  the  area  o f  the  water  i n l et  to  the  heated  part.   

22.1 08  Storage  tanks  of  sani tary hot  water heat  pumps  shal l  be  resistan t  to  vacuum  
pressure  impu lses  wh ich  may occur i n  normal  use.  

Compliance is checked by subjecting containers which are not vented in accordance with 
22.104 to a vacuum of 33 kPa for 15 min.   

After the test,  the container shall show no deformation which might result in a hazard.   

Anti -vacuum  valves,  i f  any,  are  not  rendered  i noperati ve.   

NOTE    Th i s  test  can  be  carri ed  ou t  on  separate  con tai ners  

22.1 09  Wi ri ng  connected  to  a  non-sel f-resetting  thermal  cut-out  designed  to  be  replaced  
after i ts  operati on  shal l  be  so  secured  that  replacement  of  the  thermal  cut-out  i tse l f  or  to  a  
heating  e lement  assembly on  wh ich  the  thermal  cut-out  i s  mounted  wi l l  not  damage  other 
connections  or  i n ternal  wi ring .   

Compliance is checked by inspection and,  if necessary,  by manual test.   

22.1 1 0  Non-sel f-resetting  thermal  cut-outs  des igned  to  be  replaced  after thei r  operati on  
shal l  open  the  ci rcu i t  i n  the  i n tended  manner wi thou t  short-ci rcu i ti ng  l ive  parts  o f  d i fferen t  
poten tial  and  wi thou t  causing  l i ve  parts  to  come  i n to  con tact  wi th  the  enclosure.   

Compliance is checked by the following test.  

The appliance is operated five times,  each time with a new non-self-resetting  thermal cut-
out,  any other thermally operated control devices being short-circuited.   

Each time,  the thermal cut-out shall operate appropriately.   

During the test,  the enclosure of the appliance is connected to earth through a 3 A fuse; this 
fuse shall not blow.   

After this test,  the supplementary heating elements shall withstand an electric strength test as 
specified in 16.3.  

22.1 1 2  The  construction  of  the  refrigerating  system  shal l  comply wi th  the  requ i rements  of  
Section  3  of  I SO 51 49.  

22.1 1 3  When  a flammable  refrigerant  i s  used ,  refrigerant  tubing  shal l  be  protected  or 
enclosed  to  avoid  mechan ical  damage.  The  tubing  shal l  be  protected  to  the  exten t  that  i t  wi l l  
not  be  hand led  or  used  for  carrying  du ring  moving  of  the  product.  Tubing  located  wi th in  the  
con fi nes  of  the  cabinet  i s  considered  to  be  protected  from  mechan ical  damage.  



I EC  60335-2-40:201 3+AMD1 :201 6  CSV – 37  – 

  I EC  201 6  

 

 

Compliance is checked by inspection.   

22.1 1 4  When  a flammable  refrigerant  i s  used ,  l ow temperatu re  solder  al loys,  such  as  
l ead/ti n  al loys,  are  not  acceptable  for  p ipe  connections  or  any other  refrigeran t  pressure  
con tain ing  pu rposes.  

22.1 1 5  The  refrigerant  charge (mc)  o f  al l  refrigerating  systems  wi th i n  the  appl iance  
employing  flammable  refrigerants  shal l  not  exceed  m3  as  defi ned  i n  Annex GG.  

The  construction  of  the  refrigerating  system  using  flammable  refrigerants  shal l  comply wi th  
the  requ i rements  i n  Annex GG  for  

•  the  maximum refrigerant  charge  (mmax) ,  

•   the  m in imum  floor  area Amin ,  

•   mechan ical  ven ti lation ,  

•   refrigerating  systems  employing  secondary ci rcu i ts .   

22.1 1 6  Appl iances  using  flammable  refrigerants  shal l  be  constructed  so  that  any l eaked  
refri geran t  wi l l  not  f l ow or  s tagnate  so  as  to  cause  a  fi re  or explosion  hazard  i n  areas  wi th in  
the  appl iance  and  connected  ducts  where  e lectri cal  componen ts,  wh ich  cou ld  be  a  source  of  
i gn i t ion  and  wh ich  cou ld  functi on  under normal  cond i ti ons  or  i n  the  event  of  a  l eak,  are  f i tted .  

Separate  componen ts,  such  as  thermostats,  wh ich  are  charged  wi th  l ess  than  0 , 5  g  o f  a  
f l ammable  gas  are  not  considered  to  cause  a  f i re  or  explosion  hazard  i n  the  even t  of  l eakage  
of  the  gas  wi th in  the  componen t  i tsel f.  

Al l  e l ectric  componen ts  that  cou ld  be  a  source  of  i gn i tion  and  wh ich  cou ld  function  under 
normal  cond i ti ons  or  i n  the  even t  of  a  l eak,  shal l  be  l ocated  i n  an  enclosu re  wh ich  sati sfi es  the  
fo l l owing :  

– shal l  comply wi th  C lause  20  of  I EC  60079-1 5:201 0  for  restri cted  breath ing  enclosures  
su i table  for  use  wi th  g roup I IA gases  or  the  refri geran t  used .  

– not  be  located  i n  an  area where  a  poten tial l y  f lammable  gas  m ixtu re  wi l l  accumu late  as  
demonstrated  by the  test  o f  Annex FF.  E lectrical  components  not  l ocated  i n  an  area 
where  a  poten tial l y  fl ammable  gas  m ixtu re  wi l l  accumu late  as  demonstrated  by the  test  
o f  Annex FF are  not  considered  an  i gn i ti on  source.  

Components  and  apparatus  complying  wi th  C lause  8  to  1 9  of  I EC  60079-1 5:201 0,  for  g roup 
I IA gases  or the  refri geran t  used  or an  appl icable  standard  that  makes  electri cal  componen ts  
su i table  for use  i n  Zone  2 ,  1  or  0  as  defined  I EC  60079-1 4  are  not  considered  as  a  sou rce  of  
i gn i t ion .  

NOTE  1  The  test  cu rren t  for  a  swi tch i ng  componen t  i s  the  rated  cu rren t  o f  the  componen t  o r  the  actual  l oad  to  be  
swi tched ,  wh i chever i s  g reater.  

NOTE  2  I g n i t i on  sou rces  can  be  e l ectri cal  componen ts  wh i ch  produce  sparks  or  arcs  o r  hot  su rfaces  under normal  
cond i t i ons .  Examples  are  brush - type  motors,  l i g h t  swi tches,  re l ays ,  e l ectri c  h eaters ,  or  UV l i g h ts .  

22.1 1 7  Temperatu res  on  su rfaces  that  may be  exposed  to  l eakage  of  flammable  
refrigerants  shal l  not  exceed  the  au to- i gn i tion  temperatu re  of  the  refrigeran t  reduced  by 
1 00  K;  some typical  values  are  g iven  i n  Annex BB.  

Compliance is checked by measuring the appropriate surface temperatures during the tests of 
Clauses 11  and 19,  except those which during the tests of Clause 19 are terminated in a non- 
self-resetting way.  
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22.1 1 8  When  a  flammable  refrigerant  i s  used ,  al l  appl iances  shal l  be  charged  wi th  
refri geran t  at  the  manu factu ring  location  or  charged  on  s i te  as  recommended  by the  
manu factu rer.   

A part  of  an  appl iance  that  i s  charged  on  s i te,  wh ich  requ i res  brazing  or  weld ing  i n  the  
i nstal lation  shal l  not  be  sh ipped  wi th  a  flammable  refrigerant  charge.  Jo in ts  made  i n  the  
i nstal lation  between  parts  of  the  refrigerating  system ,  wi th  at  l east  one  part  charged ,  shal l  
be  made  i n  accordance  wi th  the  fo l l owing .  

– A brazed ,  welded ,  or  mechan ical  connection  shal l  be  made  before  open ing  the  valves  to  
perm i t  refrigerant  to  f l ow between  the  refrigerating  system  parts.  A vacuum  valve  shal l  be  
provided  to  evacuate  the  i n terconnecting  pipe  and/or any uncharged  refrigerating  system  
part.  

– Mechan ical  connectors  used  i ndoors  shal l  comply wi th  I SO 1 4903.  When  mechan ical  
connectors  are  reused  i ndoors,  seal i ng  parts  shal l  be  renewed.  When  fl ared  j o in ts  are  
reused  i ndoors,  the  f lare  part  shal l  be  re- fabricated .  

– Refri geran t  tubing  shal l  be  protected  or  enclosed  to  avoid  damage.  

Flexible  refri geran t  connectors  (such  as  connecting  l i nes  between  the  i ndoor and  ou tdoor un i t)  
that  may be  d isplaced  during  normal  operations  shal l  be  protected  against  mechan ical  
damage.   

Compliance is checked according to the manufacturer’s installation instructions and a trial 
installation if necessary.  

22.1 1 9  Condensing  un i ts  and  evaporating  un i ts  shal l  be  equ ipped  wi th  a  pressure-
l imi ting  device  or  equ ivalen t  to  assure  that  the  equ ipment does  not  exceed  the  maximum  
al lowable  pressure .  

NOTE  1  Appl i es  to  part i al  u n i t  types,  condensi ng  un i ts  and  evaporati ng  un i ts  on l y.  

For partial  un i ts ,  the  i n terconnection  ci rcu i ts  for s i gnal  commun icati on  between  each  un i t  
shal l  be  of  the  same  type.  

NOTE  2  SELV l evel  connecti on  i s  recommended .  

22.1 20  Partial  un i ts  shal l  be  provided  wi th  a  means  of  connection  to  the  supply mains  and  
shal l  not  be  powered  by an  e lectri cal  c i rcu i t  from  another appl iance.   

23 In ternal  wi ring  

Th is  clause  of  Part  1  i s  appl i cable  

24 Components   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

24.1  Addition:  

Motor compressors are not required to be separately tested according to IEC 60335-2-34,  nor 
are they required to meet all requirements of IEC 60335-2-34 if they meet all requirements of 
this standard.  

24.1 .4  Modification: 

– self-resetting thermal cut-outs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    3 000 
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– non-self-resetting thermal cut-outs  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .    300 

Addition: 

– thermostats  which control the motor-compressor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 000 

– motor-compressor starting relays . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 000 

– automatic thermal motor-protectors for motor-compressors 
of the hermetic and semi-hermetic type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  min 2 000 

 (but not less than the number 
of operations during the locked  

rotor test) 
– manual reset thermal motor-protectors for motor-compressors of the hermetic   
 and semi-hermetic type . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 

– other automatic thermal motor protectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 000 

– other manual reset thermal motor protectors . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 

24.1 01  Thermal  con tro l  devices  i ncorporating  replaceable  parts  shal l  be  marked  i n  such  a  
way that  the  replaceable  parts  can  be  i den ti fi ed .  

The  replacement  part  shal l  be  marked  accord ing ly.  

Compliance is checked by inspection of the marking.  

25 Supply connection  and  external  flexible  cords  

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

25.1  Addition: 

The  appl iances  may be  provided  wi th  a  supply cord  fi tted  wi th  a  p lug  

– i f  they are  for  i ndoor use  on ly,   

– i f  they have  a  marked  rati ng  of  25  A or  l ess,  and   

– i f  they comply wi th  the  appl icable  code  requ i rements  for cord-connected  appl iances  
appropriate  to  the  speci fi c  coun try i n  wh ich  they are  to  be  used .   

Modification:  

Appl iances  shal l  not  be  provided  wi th  an  appl iance  i n let.   

25.7  Addition:  

Supply  cords  of  parts  of  appl iances  for  ou tdoor use  shal l  not  be  l i gh ter than  po lych loroprene  
sheathed  f lexible  cord  (code  designation  60245  IEC  57) .  

26 Terminals  for external  conductors   

Th is  clause  of  Part  1  i s  appl i cable.  

27 Provision  for  earth ing   

Th is  clause  of  Part  1  i s  appl icable  except  as  fo l l ows:  
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27.5  Addition: 

I f  the  g round  con tinu i ty  between  system  componen ts  meets  the  m in imum  values  speci fi ed  i n  
27.5,  i t  i s  considered  to  meet  the  requ i rements  wi thou t  ded icated  g round ing  conductors.  

28 Screws and  connections  

Th is  clause  of  Part  1  i s  appl i cable.   

29 Clearances,  creepage d istances and  sol id  insulation   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

Addition: 

Compliance is not checked on parts relating to motor-compressors if the motor-compressor 
complies with IEC 60335-2-34.  For motor-compressors not complying with IEC 60335-2-34,  
the additions and modifications specified in IEC 60335-2-34 are applicable.  

29.2  Addition: 

For i nsu lation  l ocated  i n  any ai rflow,  the  m icro-envi ronment  i s  po l l u tion  degree  3  un less  the  
i nsu lation  i s  enclosed  or  l ocated  so  that  i t  i s  un l i kely  to  be  exposed  to  po l lu tion  due  to  normal  
use  of  the  appl iance.  

30 Resistance to  heat  and  fi re   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

30.2.2  Not  appl i cable.  

31  Resistance to  rusting   

Th is  clause  of  Part  1  i s  appl i cable  except  as  fo l lows.  

Addition: 

Compliance is checked by the salt mist test of IEC 60068-2-52,  severity 2 being applicable.  

Before the test,  coatings are scratched by means of a hardened steel pin,  the end of which 
has the form of a cone with an angle of 40

°
.  Its tip is rounded with a radius of 

0,25 mm ±  0,02 mm.  The pin is loaded so that the force exerted along its axis is 10 N ±  0,5 N.  
The scratches are made by drawing the pin along the surface of the coating at a speed of 
approximately 20 mm/s.  Five scratches are made at least 5 mm apart and at least 5 mm from 
the edges.  

After the test,  the appliance shall not have deteriorated to such an extent that compliance with 
this standard,  in particular with Clauses 8 and 27,  is impaired.  The coating shall not be broken 
and shall not have loosened from the metal surface.  
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32 Radiation,  toxici ty and  simi lar hazards  

Th is  clause  of  Part  1  i s  appl icable.   

 
A
 

B 

Outlet duct 

1 ,2 m  min.  

0,9 m  min.  

Outlet duct 

A
B
 

B 

1 50 mm min.  

Thermocouple grid 

For duct size,  See 1 1 .2 and 1 1 .9 

300 mm 
min.  

1 50 mm 
max.  

Marked  
clearance  
or zero 

Electric heater Test casing 

Inlet duct 

Indoor coi l  assembly 
Indoor section cabinet 

Air flow 

Adjustable restricting means 

1
,2
 m

 m
in
. 

IEC   2823/13 

 

Figure  1 01 a – Upflow appl ication  
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Figure  1 01 b – Downflow appl ication  

Figure  1 01  – Arrangement  for  heating  test  of  appl iances   
wi th  supplementary heater  
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Key 

S    suppl y  

E    motor  encl osu re  

R    res i dual  cu rren t  devi ce  (I
∆n
 =  30  mA)  

(RCCB  or  RCBO)  

P    protecti ve  devi ce  (external  or  i n ternal )  

M    motor  

 

Care  has  to  be  taken  to  complete  the  earth ing  system  to  perm i t  the  correct  operati on  o f  the  RCCB/RCBO.  

Figure  1 02  – Supply ci rcu i t  for  locked-rotor test  of  a  motor  of  the  sing le-phase type – 
Revise as  needed  for  three-phase test  
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Annexes 

The  annexes  of  Part  1  are  appl icable  except  as  fo l lows.  

 

Annex D 
(normative)  

 
Thermal  motor protectors 

Th is  annex of  Part  1  i s  not  appl icable.  

 

Annex I  
(normative)  

 
Motors having  basic  insulation  that  is  inadequate for the  

rated  vol tage of the appl iance 

Th is  annex of  Part  1  i s  not  appl icable.  
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Annex AA 
( in formative)  

 
Examples for operating  temperatures of the appl iance 

 

Function  of  
appl i ance 

Classi fication  

Heati ng  Cool i ng  

Outdoor  
assembly  

°C  
( i n let)  

I ndoor  
assembly  

°C  
(ou tl et)  

Outdoor  
assembly  

°C  
( i n let)  

I ndoor  
assembly  

°C  
(ou tlet)  

DB  a  WB  b  DB  a  WB  b  DB  a  WB  b  DB  a  WB  b  

Ou ts i de  ai r/ 
Recycl ed  ai r  

A7  A20  7  6  20  1 2  35  24  27  1 9  

Exhaust  ai r/ 
Recycl ed  ai r  

A20  A20  20  1 2  20  1 2  – – – – 

Exhaust  ai r/ 
Fresh  ai r  

A20  A7  20  1 2  7  6  – – – – 

Ou ts i de  ai r/Water  A7  W50  7  6  Water 50  35  24  Water 7  

Exhaust  ai r/Water  A20  W50  20  1 2  Water 50  – – – – 

Water/Water  W1 0  W50  Water 1 0  Water 50  Water 1 5  Water 7  

Bri ne/Water B0  W50  Bri ne  0  Water 50  Bri ne  1 5  Water 7  

Bri ne/ 
Recycl ed  ai r  

B0  A20  Bri ne  0  20  1 2  – – – – 

Water/ 
Recycl ed  ai r  

 
W1 0  

 
A20  Water 1 0  20  1 2  – – – – 

Water/ 
Recycl ed  ai r  W20  A20  Water 20  20  1 2  – – – – 

Dehum id i f i cat i on  Comfort  – –     27  21  

Process        1 2  9  

 Heat  recovery  
(ai r  cool ed )  

    
27  21  27  21  

 Heat  recovery  
(water  cool ed )  

    
Water  24  27  21  

San i tary  hot  water  
heat  pump 

         

Ou ts i de  ai r/Water  A7  W45  7  6  Water 45  – – – – 

Ambien t  ai r/Water  A1 5  W45  1 5  1 2  Water 45  – – – – 

Exhaust  ai r/Water  A20  W45  20  1 2  Water 45  – – – – 

Bri ne/Water B0  W45  Bri ne  0  Water 45  – – – – 

a  DB:  d ry  bu l b  

b  WB:  wet  bu lb  

 



 –     – I EC  60335-2-40:201 3+AMD1 :201 6  CSV 

  I EC  201 6  

 
 

 46    

NOTE  Appl i ance  can  be  cl ass i fi ed  accord i ng  to  functi on  and  temperatu re  appl i cat i on  as  noted  be l ow:  

Sou rce  Ou ts i de  ai r  S i nk Recycl ed  ai r  C l ass i fi cat i on   A  –  A  –*   

  Exhaust  ai r    Recycl ed  ai r   A  –  A  –  

 Exhaust  ai r    Ou ts i de  ai r   A  –  A  – 

 Ou ts i de  ai r    Water  A  –  W –  

 Exhaust  ai r    Water  A  –  W –  

 Water  Water  W –  W –  

 Water  Recycl ed  ai r   W –  A  – 

 Bri ne   Recycl ed  ai r   B  –  A  – 

 Bri ne   Water  B  –  W – 

*   For  example ,  A7  A20  i nd i cates  an  appl i ance  des i g ned  for  an  ou ts i de  ai r  operati ng  temperatu re  o f  7  °C  DB  and  
an  i n s i de  ai r  operati ng  temperatu re  of  20  °C  DB.   
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Annex BB 
(normative)  

 
Selected  information  about  refrigerants  

 

The  normative  componen t  of  Annex BB  i nvolves  the  “Lower l im i t”  column  of  Table  BB. 1 .  The  rest  of  the  annex i s  i n formati ve.  

Table  BB.1  −  Selected  information  about  refrigerants  

Refrigerant  
designation  a  

Description  Formu la  
Au to-ign i t ion  
temperatures   

°C  

Densi ty  

b, e   
kg /m 3  

Molar  
massc  

kg /kmol  

Lower  fl ammabi l i ty l im i tb  

kg /m 3d  %  v/v  

R32  D i fl uoromethane  CH
2
F
2
 648  2 , 1 3  52 , 0  0 , 306  1 4, 4g  

R50  Methane  CH
4
 645  0 , 65  1 6 , 0  0 , 032  4 , 9h  

R1 43a 1 , 1 , 1  –  Tri f l u oroethane  CF
3
CH

3
 750  3 , 43  84, 0  0 , 282  8 , 2g  

R1 52a 1 ,  1  – D i f l uoroethane  CHF
2
CH

3
 455  2 , 70  66 , 0  0 , 1 30  4 , 8g  

R1 70  E thane  CH
3
CH

3
 5 1 5  1 , 23  30 , 1  0 , 038  3 , 1 g  

R290  Propane  CH
3
CH

2
CH

3
 470  1 , 80  44, 1  0 , 038  2 , 1 g  

R600  n -Bu tane  CH
3
CH

2
CH

2
CH

3
 365  2 , 37  58 , 1  0 , 043  1 , 8 i  

R600a I sobu tane  CH (CH
3
)
3
 460  2 , 37  58 , 1  0 , 043  1 , 8 j  

R1 1 50  E thyl ene  CH
2
=CH

2
 425  1 , 1 5  28 , 1  0 , 036  3 , 1 g  

R1 270  Propyl ene  CH
2
=CHCH

3
 455  1 , 72  42 , 1  0 , 040  2 , 3k 

E1 70  D imethyl ether CH
3
 °CH

3
 235  1 , 88  46, 1  0 , 064  3 , 4 l  

R1 42b  1 -ch l oro-1 , 1 -d i f l uoroethane  CH
3
CClF

2
 750f

 
4, 1 1  1 00 , 5  0 , 329  8 , 0g  
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a The  re fri geran t  des i gnati ons  are  i n  accordance  wi th  I SO  81 7.  

b  These  val ues  are  at  25  °C and  at  1  0 1 3 , 2  mbar.  

c  For  compari son ,  the  mol ecu lar  mass  of  ai r  i s  taken  equal  to  28 , 8  kg /kmol .  

d  Mu l t i pl y  %  v/v  by  the  correspond i ng  molar  mass  ˣ  0 , 000409  to  g i ve  the  f l ammabi l i ty  l im i t  i n  kg /m 3 .  

e  D i vi de  molar  mass  by  24, 465  to  g i ve  the  densi ty  i n  kg /m 3 .  

f  Est imated  from  molecu l ar s tructu re  

g  WILSON,  DP.  and   R ICHARD,  RG .  Determ i nat i on  o f  Refri geran t  Lower F l ammabi l i ty  L im i ts  i n  Compl i ance  wi th  Proposed  Addendum  p  to  S tandard  34.  
ASHRAE Transactions: 2002  V.  1 08,  P t.  2 .  

h  BURRELL,  GA .  and  OBERFELL,  GG .  U .S.  Bu r.  M i nes ,  Tech .  Paper  1 1 9 ,  (1 91 5)  

i  LAFFITTE,  P .  and  DELBOURGO,  R.  4th Symp.  on Combust. ,  p . 1 1 4(1 953)  

j  ZABETAKIS,  MG . ,  SCOTT,  GS. ,  JONES,  GW.  Ind.  Eng.  Chem. ,  43 ,  21 20 ,  (1 951 )  

k Estimated  from  LFL for  propane  anal ogs  and  data  from  JABBOUR,  T. ,  CLODIC,  D .  Bu rn i ng  Vel  °C i ty  and  Refri geran t  F l ammabi l i ty  C l ass i f i cati on ,  Eco l e  de  
M i nes ,  Pari s ,  France,  ASHRAE Transactions  2004.  

l       Atofi na  appl i cat i on  to  ASHRAE  for  safety  cl ass i fi cat i on  o f  R-E1 70,  1 3  December 2001  
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Annex CC 
( in formative)  

 
Transportation,  marking  and  storage for uni ts  

that  employ flammable refrigerants 
 

The  fo l lowing  i n formation  i s  provided  for  un i ts  that  employ flammable  refrigerants .  

CC.1  Transport  of  equipment  contain ing  flammable  refrigerants  

Atten tion  i s  d rawn  to  the  fact  that  add i ti onal  transportation  regu lati ons  may exist  wi th  respect  
to  equ ipment  con tain ing  fl ammable  gas.  The  maximum  number of  p ieces  of  equ ipment  or  the  
con fi guration  of  the  equ ipment,  permi tted  to  be  transported  together wi l l  be  determined  by the  
appl i cable  transport  regu lations.  

CC.2  Marking  of equipment  using  signs 

Signs  for  s im i lar  appl iances  used  i n  a  work area general l y  are  addressed  by l ocal  regu lations  
and  g i ve  the  m in imum  requ i rements  for  the  provis ion  of  safety and/or heal th  s i gns  for  a  work 
l ocation .  

Al l  requ i red  s i gns  are  to  be  main tained  and  employers  shou ld  ensure  that  employees  receive  
su i table  and  su ffi cien t  i nstruction  and  train ing  on  the  mean ing  of  appropriate  safety  s i gns  and  
the  actions  that  need  to  be  taken  i n  connection  wi th  these  s i gns.  

The  effecti veness  of  s igns  shou ld  not  be  d im in ished  by too  many s i gns  being  placed  together.  

Any pictograms  used  shou ld  be  as  s imple  as  possible  and  con tain  on ly  essen tial  detai l s .  

CC.3  Disposal  of  equ ipment  using  flammable  refrigerants  

See  national  regu lations.  

CC.4 Storage of equipment/appl iances 

The  storage  of  equ ipment  shou ld  be  i n  accordance  wi th  the  manu factu rer’s  i nstructions.   

CC.5  Storage of packed  (unsold)  equipment 

Storage  package  protection  shou ld  be  constructed  such  that  mechan ical  damage to  the  
equ ipment  i ns ide  the  package  wi l l  not  cause  a  l eak of  the  refri geran t  charge.  

The  maximum  number of  pi eces  of  equ ipment  perm i tted  to  be  stored  together wi l l  be  
determined  by l ocal  regu lations.  
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Annex DD 
(normative)  

 
I nstruction  manual  for servicing  refrigerant  containing  appl iances 

 

DD.1  Symbols  

The  symbols  referred  to  i n  7. 6  (wi thou t  co lours  i s  perm i tted)  and  the  i n formation  of  the  
warn ing  marking  shal l  be  provided  as  fo l lows:  

WARNING  

Do  not  use  means  to  accelerate  the  defrosting  process  or  to  cl ean ,  o ther  than  those  
recommended  by the  manu facturer.   

The  appl iance  shal l  be  stored  i n  a  room  wi thou t  con tinuously  operati ng  i gn i t ion  sou rces  ( for 
example:  open  fl ames,  an  operating  gas  appl iance  or  an  operating  e lectri c  heater.   

Do  not  p ierce  or  bu rn .  

Be  aware  that  refri gerants  may not  con tain  an  odour.  

The  manu factu rer may provide  other su i table  examples  or  may provide  add i ti onal  i n formation  
abou t  the  refri geran t  odour.  

DD.2  Information  in  manual  

DD.2.1  General  

The  fo l l owing  i n formation  shal l  be  speci fi ed  i n  the  manual  where  the  i n formation  i s  needed  for  
the  function  of  the  manual  and  as  appl icable  to  the  appl iance:  

– i n formation  for spaces  where  refrigerant  p ipes  are  al l owed,  i nclud ing  statements  

•  that  the  i nstal lation  of  p ipe-work shal l  be  kept  to  a  m in imum;   

•  that  pipe-work shal l  be  protected  from  physical  damage  and ,  i n  the  case  of  flammable 
refrigerants,  shal l  not  be  i nstal led  i n  an  unven ti lated  space,  i f  that  space  i s  smal ler  
than  Amin  i n  Annex GG.  I n  case  of  f i e ld  charge,  the  effect  on  refri gerant  charge  caused  
by the  d i fferen t  p ipe  l eng th  has  to  be  quan ti fied ;   

•  that  compl iance  wi th  national  gas  regu lations  shal l  be  observed;  

•  that  mechan ical  connections  made  i n  accordance  wi th  22. 1 1 8  shal l  be  accessible  for  
main tenance  purposes;  

•  that,  for  appl iances  con tain ing  flammable  refrigerants ,  the  m in imum  floor  area of  the  
room  shal l  be  men tioned  i n  the  form  of  a  table  or a  s i ng le  f i gu re  wi thou t  reference  to  a  
formu la;  

–  the  maximum refrigerant  charge  (mmax) ;  

–  the  m in imum  rated  ai rflow,  i f  requ i red  by Annex GG;  

–  i n formation  for hand l i ng ,  i nstal lation ,  clean ing ,  servicing  and  d i sposal  o f  refri geran t;  

–  the  m in imum  floor area of  the  room  or the  special  requ i rements  for  the  room  in  wh ich  an  
appl iance  con tain ing  flammable  refrigerants  can  be  l ocated  as  defined  i n  Annex GG,  

except  where  the  refrigerant  charge  (mc)  i s  l ess  than  or equal  to  m1  (mc  ≤  m1 ) ;  

– detai led  i nstructi ons  on  how to  i nstal l  the  appl iance  to  ensure  that  the  re lease  heigh t  h0  o f  
the  i nstal l ed  appl iance  i s  not  l ower than  h0  u sed  for the  calcu lation  of  Amin; 
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–  a  warn ing  to  keep  any requ i red  ven ti lation  open ings  clear  of  obstruction ;  

–  a  notice  that  servicing  shal l  be  performed  on ly  as  recommended  by the  manu facturer;  

– a  warn ing  that  ducts  connected  to  an  appl iance  shal l  not  con tain  an  i gn i ti on  sou rce.  

DD.2.2  Unventi lated  areas 

The  manual  shal l  i nclude  a  statement advis ing  that  an  unventi l ated  area where  the  appl iance  
us ing  flammable  refrigerants  i s  i nstal led  shal l  be  so  constructed  that  shou ld  any refrigerant  
l eak,  i t  wi l l  not  s tagnate  so  as  to  create  a  f i re  or  explosion  hazard .  Th is  shal l  i nclude:  

–  a  warn ing  that  the  appl iance  shal l  be  stored  i n  a  wel l -ven ti lated  area where  the  room  s i ze  
corresponds  to  the  room  area as  speci fi ed  for  operation ;  

– a  warn ing  that  the  appl iance  shal l  be  stored  i n  a  room  wi thou t  con ti nuously  operating  open  
fl ames  ( for  example  an  operating  gas  appl iance)  and  i gn i ti on  sources  ( for  example  an  
operating  e lectri c  heater) .  

The  manu factu rer shou ld  speci fy  other poten tial  con tinuously  operating  sources  known  to  
cause  i gn i ti on  of  the  refrigeran t  used .  

The  appl iance  shal l  be  stored  so  as  to  preven t  mechan ical  damage  from  occurring .  

DD.2.3  Qual i fication  of  workers  

The  manual  shal l  con tain  speci fi c  i n formation  abou t  the  requ i red  qual i fi cation  of  the  working  
personnel  for main tenance,  service  and  repai r  operations.  Every working  procedure  that  
affects  safety means  shal l  on ly  be  carried  ou t  by  competen t  persons  accord ing  to  Annex HH .   

Examples  for  such  working  procedures  are:  

– breaking  i n to  the  refri gerati ng  ci rcu i t;  

– open ing  of  sealed  componen ts;  

– open ing  of  ven ti lated  enclosu res.  

DD.3  Information  on  servicing  

The  manual  shal l  contain  speci fi c  i n formation  for  service  personnel  accord ing  to  DD.3. 1  to  
DD.3. 9 .   

DD.3.1  Checks  to  the  area 

Prior to  beg inn ing  work on  systems  con tain i ng  flammable  refrigerants ,  safety  checks  are  
necessary to  ensure  that  the  ri sk of  i gn i ti on  i s  m in im ised.  For repai r  to  the  refrigerating  
system,  DD.3. 3  to  DD.3.7  shal l  be  completed  prior  to  conducting  work on  the  system .   

DD.3.2  Work procedure   

Work shal l  be  undertaken  under a  con trol led  procedure  so  as  to  m in im ise  the  ri sk of  a  
f l ammable  gas  or  vapour being  presen t  wh i le  the  work i s  be ing  performed.  

DD.3.3  General  work area 

Al l  main tenance  staff  and  others  working  i n  the  local  area shal l  be  i nstructed  on  the  nature  of  
work being  carri ed  ou t.  Work i n  con fined  spaces  shal l  be  avoided .  The  area around  the  
workspace  shal l  be  sectioned  off.  Ensu re  that  the  cond i ti ons  wi th i n  the  area have  been  made  
safe  by con trol  of  f lammable  material .  
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DD.3.4  Checking  for  presence of  refrigerant  

The  area shal l  be  checked  wi th  an  appropriate  refri geran t  detector prior to  and  du ring  work,  to  
ensure  the  techn ician  i s  aware  of  poten tial l y  toxic  or  fl ammable  atmospheres.  Ensure  that  the  
l eak detection  equ ipment  being  used  i s  su i table  for  use  wi th  al l  appl i cable  refri geran ts,  i . e .  
non-sparking ,  adequately sealed  or  i n tri nsical l y  safe.  

DD.3.5  Presence of  fi re  extingu isher 

I f  any hot  work i s  to  be  conducted  on  the  refrigeration  equ ipment  or  any associated  parts,  
appropriate  fi re  extingu ish ing  equ ipment  shal l  be  avai lable  to  hand.  Have  a  dry  powder or 
CO2  f i re  exti ngu isher ad jacen t  to  the  charg ing  area.   

DD.3.6  No  ign i t ion  sources 

No  person  carrying  ou t  work i n  relation  to  a  refrigeration  system  wh ich  i nvolves  exposing  any 
pipe  work shal l  use  any sources  of  i gn i t ion  i n  such  a  manner that  i t  may l ead  to  the  ri sk of  f i re  
or  explosion .  Al l  possible  i gn i t ion  sources,  i nclud ing  ci garette  smoking ,  shou ld  be  kept  
su ffi cien tl y  far  away from  the  s i te  of  i nstal lation ,  repai ri ng ,  removing  and  d isposal ,  du ring  
wh ich  refrigerant  can  possibly  be  re leased  to  the  surround ing  space.  Prior  to  work taking  
place,  the  area around  the  equ ipment  i s  to  be  surveyed  to  make  sure  that  there  are  no  
fl ammable  hazards  or  i gn i ti on  ri sks.  “No  Smoking ”  s i gns  shal l  be  d i splayed .   

DD.3.7  Venti lated  area 

Ensure  that  the  area i s  i n  the  open  or  that  i t  i s  adequately  ven ti lated  before  breaking  i n to  the  
system  or conducting  any hot  work.  A degree  of  ven ti l ation  shal l  con tinue  du ring  the  period  
that  the  work i s  carried  ou t.  The  ven ti lation  shou ld  safely  d isperse  any released  refrigerant  
and  preferably  expel  i t  external l y  i n to  the  atmosphere.  

DD.3.8  Checks to  the  refrigeration  equ ipment  

Where  e lectri cal  componen ts  are  being  changed ,  they shal l  be  fi t  for  the  pu rpose  and  to  the  
correct  speci fi cati on .  At  al l  t imes  the  manufacturer’s  main tenance  and  service  gu idel i nes  shal l  
be  fo l l owed .  I f  i n  doubt,  consu l t  the  manu facturer’s  techn ical  department  for  assistance.   

The following checks shall be applied to installations using flammable refrigerants: 

– the actual refrigerant charge  is in accordance with the room size within which the 
refrigerant containing parts are installed; 

– the ventilation machinery and outlets are operating adequately and are not obstructed; 

– if an indirect refrigerating circuit is being used,  the secondary circuit shall be checked for 
the presence of refrigerant; 

– marking to the equipment continues to be visible and legible.  Markings and signs that are 
illegible shall be corrected; 

– refrigeration pipe or components are installed in a position where they are unlikely to be 
exposed to any substance which may corrode refrigerant containing components,  unless 
the components are constructed of materials which are inherently resistant to being 
corroded or are suitably protected against being so corroded.  

DD.3.9  Checks  to  electrical  devices  

Repai r  and  main tenance  to  e lectri cal  componen ts  shal l  i nclude  i n i t ial  safety  checks  and  
componen t  i nspection  procedures.  I f  a  fau l t  exists  that  cou ld  compromise  safety,  then  no  
e lectri cal  supply  shal l  be  connected  to  the  ci rcu i t  un ti l  i t  i s  sati sfactori l y  deal t  wi th .  I f  the  fau l t  
cannot  be  corrected  immediately  bu t  i t  i s  necessary to  con ti nue  operation ,  an  adequate  
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temporary so lu tion  shal l  be  used .  Th is  shal l  be  reported  to  the  owner of  the  equ ipment so  al l  
parties  are  advised .   

I n i t ial  safety checks  shal l  i nclude:   

•  that  capaci tors  are  d ischarged:  th is  shal l  be  done  i n  a  safe  manner to  avoid  possibi l i ty  o f  
sparking ;  

•  that  no  l i ve  e lectrical  componen ts  and  wi ring  are  exposed  wh i le  charg ing ,  recovering  or  
pu rg ing  the  system;  

•  that  there  i s  con tinu i ty  of  earth  bond ing .   

DD.4 Repairs  to  sealed  components 

DD.4.1  Du ri ng  repai rs  to  sealed  componen ts,  al l  e lectrical  suppl ies  shal l  be  d isconnected  
from  the  equ ipment  being  worked  upon  prior  to  any removal  of  sealed  covers,  etc.  I f  i t  i s  
absolu te ly  necessary to  have  an  e lectrical  supply  to  equ ipment  du ring  servicing ,  then  a  
permanentl y  operating  form  of  l eak detecti on  shal l  be  l ocated  at  the  most  cri t i cal  po in t  to  warn  
of  a  poten tial l y  hazardous  s i tuation .  

DD.4.2  Parti cu lar  attention  shal l  be  paid  to  the  fo l lowing  to  ensure  that  by  working  on  
e lectri cal  componen ts,  the  casing  i s  not  al tered  i n  such  a  way that  the  l evel  o f  protection  i s  
affected .  Th is  shal l  i nclude  damage  to  cables,  excessive  number of  connections,  term inals  not  
made  to  orig inal  speci fi cation ,  damage  to  seals,  i ncorrect  f i tti ng  of  g lands,  etc.   

Ensure  that  the  apparatus  i s  moun ted  securely.  

Ensure  that  seals  or  seal i ng  materials  have  not  degraded  to  the  po in t  that  they no  l onger 
serve  the  pu rpose  of  preventing  the  i ng ress  of  fl ammable  atmospheres.  Replacement  parts  
shal l  be  i n  accordance  wi th  the  manu factu rer’s  speci fi cations.  

NOTE  The  use  o f  s i l i con  sealan t  can  i nh i b i t  the  e ffect i veness  o f  some  types  o f  l eak detecti on  equ i pmen t.  
I n tri n s i cal l y  safe  componen ts  do  not  have  to  be  i so l ated  pri or  to  worki ng  on  them .  

DD.5  Repair to  in trinsical ly safe  components 

Do  not  apply any permanent  i nducti ve  or  capaci tance  loads  to  the  ci rcu i t  wi thou t  ensuring  that  
th is  wi l l  not  exceed  the  perm issible  vo l tage  and  cu rren t  perm i tted  for  the  equ ipment i n  use.  

I n trins ical l y  safe  componen ts  are  the  on ly  types  that  can  be  worked  on  wh i le  l i ve  i n  the  
presence  of  a  f lammable  atmosphere.  The  test  apparatus  shal l  be  at  the  correct  rati ng .  

Replace  componen ts  on ly  wi th  parts  speci fi ed  by the  manu factu rer.  Other parts  may resu l t  i n  
the  i gn i ti on  of  refrigerant  i n  the  atmosphere  from  a  leak.  

DD.6 Cabl ing  

Check that  cabl ing  wi l l  not  be  subject  to  wear,  corrosion ,  excessive  pressure,  vibrati on ,  sharp  
edges  or  any other  adverse  envi ronmental  effects.  The  check shal l  also  take  i n to  account  the  
effects  of  ag ing  or  con tinual  vibration  from  sources  such  as  compressors  or  fans.  
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DD.7 Detection  of  flammable refrigerants  

Under no  ci rcumstances  shal l  potential  sources  of  i gn i ti on  be  used  i n  the  search ing  for  or 
detection  of  refri geran t  l eaks.  A hal ide  torch  (or  any other  detector  using  a  naked  fl ame)  shal l  
not  be  used .   

DD.8 Leak detection  methods 

The  fo l lowing  l eak detecti on  methods  are  deemed  acceptable  for  al l  refrigerant  systems.  

E lectron ic  l eak detectors  may be  used  to  detect  refri gerant  l eaks  bu t,  i n  the  case  of  
flammable  refrigerants ,  the  sensi ti vi ty  may not  be  adequate,  or  may need  re-cal i bration .  
(Detection  equ ipment  shal l  be  cal ibrated  i n  a  refri geran t- free  area. )  Ensure  that  the  detector  i s  
not  a  potential  source  of  i gn i ti on  and  i s  su i table  for  the  refri geran t  used .  Leak detecti on  
equ ipment  shal l  be  set  at  a  percen tage  of  the  LFL  o f  the  refrigerant  and  shal l  be  cal ibrated  to  
the  refrigerant  employed ,  and  the  appropriate  percen tage  of  gas  (25  % maximum)  i s  
con fi rmed .  

Leak detection  fl u ids  are  su i table  for  use  wi th  most  refri geran ts  bu t  the  use  of  detergents  
con tain ing  ch lorine  shal l  be  avoided  as  the  ch lorine  may react  wi th  the  refri geran t  and  corrode  
the  copper pipe-work.  

I f  a  l eak i s  suspected ,  al l  naked  f lames  shal l  be  removed/extingu ished .  

I f  a  l eakage  of  refri geran t  i s  found  wh ich  requ i res  brazing ,  al l  o f  the  refri geran t  shal l  be  
recovered  from  the  system,  or i so lated  (by means  of  shu t  off  valves)  i n  a  part  o f  the  system  
remote  from  the  l eak.  For appl iances  con tain ing  flammable  refrigerants ,  oxygen  free  
n i trogen  (OFN)  shal l  then  be  pu rged  th rough  the  system  both  before  and  du ring  the  brazing  
process.  

DD.9  Removal  and  evacuation  

When  breaking  i n to  the  refrigeran t  ci rcu i t  to  make  repai rs  – or  for  any other pu rpose  – 
conventional  procedures  shal l  be  used .  However,  for  flammable  refrigerants  i t  i s  importan t  
that  best  practi ce  i s  fo l lowed  s ince  fl ammabi l i ty  i s  a  consideration .  The  fo l l owing  procedure  
shal l  be  adhered  to:  

•  remove  refrigerant;  

•  pu rge  the  ci rcu i t  wi th  i nert  gas;   

•  evacuate;  

•  pu rge  again  wi th  i nert  gas;  

•  open  the  ci rcu i t  by  cu tti ng  or  brazing .  

The  refri geran t  charge  shal l  be  recovered  i n to  the  correct  recovery cyl inders.  For  appl iances  
con tain ing  flammable  refrigerants ,  the  system  shal l  be  “ fl ushed”  wi th  OFN  to  render the  un i t  
safe.  Th is  process  may need  to  be  repeated  several  t imes.  Compressed  ai r  or  oxygen  shal l  
not  be  used  for  purg ing  refri geran t  systems.   

For appl iances  con tain ing  flammable  refrigerants ,  f l ush ing  shal l  be  ach ieved  by breaking  the  
vacuum  in  the  system  wi th  OFN  and  con ti nu ing  to  f i l l  u n ti l  the  working  pressure  i s  ach ieved ,  
then  ven ti ng  to  atmosphere,  and  fi nal l y  pu l l i ng  down  to  a  vacuum.  Th is  process  shal l  be  
repeated  un ti l  no  refrigeran t  i s  wi th in  the  system.  When  the  f i nal  OFN  charge  i s  used ,  the  
system  shal l  be  ven ted  down  to  atmospheric  pressure  to  enable  work to  take  place.  Th is  
operati on  i s  absolu te ly  vi tal  i f  brazing  operati ons  on  the  pipe-work are  to  take  place.  
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Ensure  that  the  ou tlet  for the  vacuum  pump i s  not  close  to  any i gn i tion  sources  and  that  
ven ti lation  i s  avai lable.  

DD.1 0  Charg ing  procedures 

I n  add i t ion  to  conven tional  charg ing  procedures,  the  fo l l owing  requ i rements  shal l  be  fo l lowed .  

–  Ensure  that  con tam ination  of  d i fferen t  refri geran ts  does  not  occu r when  us ing  charg ing  
equ ipment.  Hoses  or  l i nes  shal l  be  as  short  as  possible  to  m in im ise  the  amount  of  
refri geran t  con tained  i n  them.  

–  Cyl i nders  shal l  be  kept  upri gh t.   

–  Ensure  that  the  refri gerati on  system  i s  earthed  pri or  to  charg ing  the  system  wi th  
refri geran t.  

–  Label  the  system  when  charg ing  i s  complete  ( i f  not  al ready) .   

–  Extreme  care  shal l  be  taken  not  to  overfi l l  the  refrigeration  system.  

Prior  to  recharg ing  the  system,  i t  shal l  be  pressure-tested  wi th  the  appropriate  purg ing  gas.  
The  system  shal l  be  l eak-tested  on  completi on  of  charg ing  bu t  prior  to  commission ing .  A 
fo l low up  l eak test  shal l  be  carried  ou t  prior  to  l eaving  the  s i te .  

DD.1 1  Decommissioning  

Before  carrying  ou t  th is  procedure,  i t  i s  essen tial  that  the  techn ician  i s  completely  fam i l iar  wi th  
the  equ ipment  and  al l  i ts  detai l .  I t  i s  recommended  good  practi ce  that  al l  refri geran ts  are  
recovered  safely.  Prior  to  the  task being  carri ed  ou t,  an  o i l  and  refrigeran t  sample  shal l  be  
taken  i n  case  analysis  i s  requ i red  prior  to  re-use  of  reclaimed  refri geran t.  I t  i s  essen tial  that  
e lectri cal  power i s  avai lable  before  the  task i s  commenced .  

a)  Become  fami l iar  wi th  the  equ ipment  and  i ts  operation .   

b)  I so late  system  e lectrical l y.  

c)  Before  attempting  the  procedure,  ensu re  that:  

•  mechan ical  hand l i ng  equ ipment  i s  avai lable,  i f  requ i red ,  for  hand l ing  refri geran t  
cyl i nders;  

•  a l l  personal  protective  equ ipment  i s  avai lable  and  being  used  correctl y;  

•  the  recovery process  i s  supervised  at  al l  t imes  by a  competen t  person ;  

•  recovery equ ipment  and  cyl i nders  con form  to  the  appropriate  standards.  

d )  Pump down  refri gerant  system,  i f  possible.  

e)  I f  a  vacuum  i s  not  possible,  make  a  man i fo ld  so  that  refri geran t  can  be  removed  from  
various  parts  of  the  system.  

f)  Make  su re  that  cyl inder i s  s i tuated  on  the  scales  before  recovery takes  place.  

g )  Start  the  recovery mach ine  and  operate  i n  accordance  wi th  manu facturer's  i nstructions.  

h )  Do  not  overfi l l  cyl i nders.  (No  more  than  80  % volume  l i qu id  charge) .  

i )  Do  not  exceed  the  maximum  working  pressure  of  the  cyl i nder,  even  temporari l y.  

j )  When  the  cyl i nders  have  been  fi l l ed  correctly  and  the  process  completed,  make  sure  that  
the  cyl inders  and  the  equ ipment  are  removed  from  s i te  promptly  and  al l  i so lation  valves  on  
the  equ ipment  are  closed  off.  

k)  Recovered  refri geran t  shal l  not  be  charged  i n to  another refrigeration  system  un less  i t  has  
been  cleaned  and  checked .  
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DD.1 2  Label l ing  

Equ ipment  shal l  be  l abel led  stati ng  that  i t  has  been  de-commissioned  and  emptied  of  
refri geran t.  The  label  shal l  be  dated  and  s i gned .  For appl iances  con tain ing  flammable 
refrigerants ,  ensu re  that  there  are  labels  on  the  equ ipment stati ng  the  equ ipment  con tains  
fl ammable  refri gerant.  

DD.1 3  Recovery 

When  removing  refri geran t  from  a system,  e i ther for  servicing  or  decommission ing ,  i t  i s  
recommended  good  practice  that  al l  refri geran ts  are  removed  safely.   

When  transferri ng  refrigeran t  i n to  cyl i nders,  ensu re  that  on ly  appropriate  refri geran t  recovery 
cyl i nders  are  employed .  Ensure  that  the  correct  number of  cyl i nders  for  ho ld ing  the  total  
system  charge  are  avai lable.  Al l  cyl i nders  to  be  used  are  designated  for  the  recovered  
refri geran t  and  l abel led  for  that  refri gerant  ( i . e .  special  cyl i nders  for  the  recovery of  
refri geran t) .  Cyl i nders  shal l  be  complete  wi th  pressure-rel i ef  valve  and  associated  shu t-off  
valves  i n  good  working  order.  Empty recovery cyl i nders  are  evacuated  and ,  i f  possible,  cooled  
before  recovery occurs.  

The  recovery equ ipment shal l  be  i n  good  working  order wi th  a  set  o f  i nstructions  concern ing  
the  equ ipment  that  i s  at  hand  and  shal l  be  su i table  for the  recovery of  al l  appropriate  
refri geran ts  i nclud ing ,  when  appl icable,  flammable  refrigerants .  I n  add i t ion ,  a  set  of  
cal ibrated  weigh ing  scales  shal l  be  avai lable  and  i n  good  working  order.  Hoses  shal l  be  
complete  wi th  l eak-free  d i sconnect  coupl ings  and  i n  good  cond i ti on .  Before  us ing  the  recovery 
mach ine,  check that  i t  i s  i n  satisfactory working  order,  has  been  properly main tained  and  that  
any associated  electri cal  componen ts  are  sealed  to  preven t  i gn i ti on  i n  the  event  of  a  
refri geran t  re lease.  Consu l t  manufacturer  i f  i n  doubt.  

The  recovered  refri geran t  shal l  be  returned  to  the  refrigeran t  suppl ier  i n  the  correct  recovery 
cyl i nder,  and  the  re levan t  waste  transfer note  arranged .  Do  not  m ix  refri geran ts  i n  recovery 
un i ts  and  especial l y  not  i n  cyl i nders.  

I f  compressors  or  compressor o i l s  are  to  be  removed ,  ensure  that  they have  been  evacuated  
to  an  acceptable  l evel  to  make  certain  that  f lammable  refri geran t  does  not  remain  wi th in  the  
l ubrican t.  The  evacuation  process  shal l  be  carried  ou t  prior  to  retu rn ing  the  compressor to  the  
suppl i ers.  On ly  e lectric  heating  to  the  compressor body shal l  be  employed  to  accelerate  th is  
process.  When  o i l  i s  d rained  from  a  system,  i t  shal l  be  carried  ou t  safe ly.  
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Annex EE 
(normative)  

 
Pressure tests  

 

EE.1  General   

Al l  refrigerating  system  parts  shal l  wi thstand  the  maximum  pressure  expected  i n  normal  
operati on ,  abnormal  operation ,  and  standsti l l .  

A compressor tested  for  compl iance  wi th  I EC  60335-2-34  need  not  be  add i tional l y  tested .  

Compliance is checked by the following tests.  

For all tests of Clause 21,  if the refrigerant is a blend,  the test pressure of EE.4.1  shall be 
carried out at the highest pressure under the specified temperature.  

The test value that is the maximum of Clauses EE.2,  EE.3 or EE.4 shall be used for the test of 
EE.4.1 ,  respectively,  for the high side and the low side components.  

EE.2  Pressure test  value determined  under testing  carried  out  i n  Clause 1 1  

A refrigerating  system  component  that  i s  exposed  to  pressure  shal l  be  subjected  to  
measurement  of  the  maximum  pressure  developed  i n  the  refrigerating  system  when  tested  
under the  cond i ti ons  speci fi ed  i n  C lause  1 1 .  

The  pressure  test  value  shal l  be  at  l east  th ree  times  the  maximum  pressure  developed  du ring  
operati on  under Clause  1 1 .  

EE.3  Pressure test  value determined  under testing  carried  out  i n  Clause 1 9  

A refrigerating  system  component  that  i s  exposed  to  pressure  shal l  be  subjected  to  
measurement  of  the  maximum  pressure  developed  i n  the  refrigerating  system  when  tested  
under the  cond i ti ons  speci fi ed  i n  C lause  1 9 .  

The  pressure  test  value  shal l  be  at  l east  th ree  times  the  maximum  pressure  developed  du ring  
abnormal  operation  (see  Clause  1 9) .  

EE.4 Pressure test  value determined  under testing  carried  out   
under standsti l l  condi tions 

I n  order to  determ ine  the  standsti l l  pressure,  the  appl iance  shal l  be  soaked  i n  the  h ighest  
operati ng  temperatu re  speci fied  by the  manu factu rer for  1  h  wi th  power off.   

A refrigerating  system component that  i s  exposed  on ly to  l ow s ide  pressure  shal l  be  
subjected  to  measurement  of  the  maximum  pressure  developed  i n  the  refrigerating  system  
u nder the  cond i ti on  of  s tandsti l l .  

The  pressure  test  value  shal l  be  at  l east  th ree  times  the  maximum  pressure  developed  du ring  
standsti l l .  
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Pressure  gauges  and  con tro l  mechan isms  need  not  be  subjected  to  the  test,  provided  the  
parts  meet  the  requ i rements  of  the  componen t.  

EE.4.1  The  pressure  test  shal l  be  carried  ou t  on  th ree  samples  of  each  componen t.  The  test  
samples  are  f i l l ed  wi th  a  l i qu id ,  such  as  water,  to  exclude  ai r  and  are  connected  i n  a  hydrau l ic  
pump system.  The  pressure  i s  rai sed  g radual l y  un ti l  the  requ i red  test  pressure  i s  reached .  
The  pressure  i s  main tained  for  at  l east  1  m in ,  du ring  wh ich  time  the  sample  shal l  not  l eak.   

Where  gaskets  are  employed  for  seal i ng  parts  under pressure,  l eakage  at  gaskets  i s  
acceptable,  provided  the  l eakage  on ly occurs  at  a  value  g reater  than  1 20  % of  the  maximum  
al lowable  pressure  and  the  test  pressure  i s  sti l l  reached  for  the  speci fi ed  time.  Add i t ional  
seal i ng  measures,  such  as  an  “O”  ri ng ,  for  pressure  testi ng  may be  provided .  

EE.5  Fatigue test  option  for Clauses EE.1  and  EE.4.1  

EE.5.1   The  componen ts  shal l  be  subjected  to  a  test  at  66,7  % of  the  test  pressure  
determined  by Clauses  EE.2,  EE.3  or EE.4,  provided  the  componen ts  comply wi th  the  fatigue  
test  i n  C lause  EE.5.  Th is  test  i s  conducted  on  a  separate  sample.  

EE.5.2  Three  samples  of  each  refri geran t-con tain i ng  part  shal l  be  tested  at  the  cycl ic  
pressure  values  speci fi ed  i n  EE.5.7  and  EE.5. 8  for  the  number of  cycles  speci fied  i n  EE. 5. 6,  
as  described  i n  EE.5.4.   

EE.5.3  The  samples  shal l  be  considered  to  comply wi th  EE.5. 5  on  completion  of  the  test  and  
i f  they do  not  rupture,  burst,  or  l eak.  

EE.5.4  The  test  samples  shal l  be  fi l l ed  wi th  f l u id ,  and  shal l  be  connected  to  a  pressure-
driving  sou rce.  The  pressure  shal l  be  raised  and  l owered  between  the  upper and  lower cycl i c  
values  at  a  rate  speci fi ed  by the  manu factu rer.  The  pressure  shal l  reach  the  speci fied  upper 
and  lower values  du ring  each  cycle.  The  shape  of  the  pressure  cycle  shal l  be  such  that  the  
upper and  l ower pressure  values  shal l  be  main tained  for at  l east  0 , 1  s .  

NOTE  For safety  pu rposes,  i t  i s  suggested  that  a  non -compress ibl e  f l u i d  i s  u sed  for  the  test.  The  f l u i d  f i l l s  the  
sample  complete l y  to  preven t  any s i gn i f i can tl y  remai n i ng  g as .  

I f  the  operati ng  temperatu res  of  the  appl iance  under the  cond i t ions  of  steady state  operati on  
of  C lause  1 1  are  less  than  or  equal  to  1 25  °C  for  copper or  al um in ium,  or  200  °C  for  s teel ,  the  
test  temperature  of  the  componen t  part  or  assembly shal l  be  at  l east  20  °C.  I f  the  continuous  
operati ng  temperature  of  the  componen t  exceeds  1 25  °C  for copper or alum in ium,  or  200  °C  
for  s teel ,  the  test  temperatu re  of  the  parts  or  assembl ies  that  are  at  these  temperatu res,  and  
subjected  to  the  pressure,  shal l  be  at  l east  25  °C  g reater than  the  temperatu re  of  the  part  
measured  du ri ng  the  test  o f  Clause  1 1  for  copper or  alum in ium  and  60  °C  h i gher for  steel .  For 
other  materials ,  the  effects  of  temperatu re  on  the  material  fati gue  characteristi cs  shal l  be  
evaluated  by conducting  the  test  at  the  h igher temperatures  and  consideri ng  the  material  
characteri sti cs  at  the  h i gher temperatures.  

EE.5.5  The  pressure  for  the  fi rst  cycle  shal l  be  the  maximum  evaporating  pressure  for  low-
pressure  side  componen ts  or  the  maximum  condensing  pressure  for  the  h igh-pressure side  
componen ts.   

EE.5.6  The  total  number of  cycles  shal l  be  250  000.  The  test  pressures  shal l  be  determ ined  
by EE.5. 7  (except  the  f i rst  and  last  cycles  as  noted  i n  EE. 5.5  and  EE.5. 8) .   

EE.5.7  The  pressure  for the  test  cycles  shal l  be  as  fo l lows:  

a)   For componen ts  subject  to  h i gh  s ide  pressures,  the  upper pressure  value  shal l  not  be  less  
than  the  satu rated  vapour pressure  of  the  refri geran t  at  50  °C  and  the  l ower pressure  
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value  shal l  not  be  g reater  than  the  satu rated  vapour pressure  of  the  refrigeran t  at  5  °C.  
For hot  water  heat  pumps,  the  upper pressure  shal l  not  be  less  than  80  % of  the  maximum  
pressure  under the  cond i t i ons  of  C lause  1 1 .  

b)   For  componen ts  subjected  to  on ly l ow s ide  pressures,  the  upper pressure  value  shal l  be  
not  l ess  than  the  saturated  vapour pressure  of  the  refri geran t  at  30  °C  and  the  l ower 
pressure  value  shal l  be  between  0  bar and  the  g reater of  4 , 0  bar  or  the  satu rated  vapour 
pressure  of  the  refri geran t  at  –1 3  °C.  

EE.5.8  For the  fi nal  test  cycle,  the  test  pressu re  shal l  be  i ncreased  to  two  times  the  
m in imum  upper pressure  speci fied  i n  EE.5.7.  

NOTE  The  obj ecti ve  i s  to  avo i d  a  test  val ue  that  i s  a  negati ve  pressu re  bu t  to  requ i re  a  l ower pressure  val ue  o f  
the  satu rated  vapou r  pressu re  at  –1 3  °C  or  4 , 0  bar,  wh i chever  i s  g reater.  
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Annex FF 
(normative)  

 
Leak simulation  tests  

 

FF.1  General  

A l eakage  of  refrigeran t  i s  s imu lated  at  the  most  cri t i cal  poin t  i n  the  refri geration  system.  The  
method  to  s imu late  a  l eakage  at  the  most  cri t i cal  po in t  i s  to  i n ject  refri geran t  vapour th rough  a  
su i table  capi l l ary  tube  at  that  poin t.  A cri t i cal  po in t  i s  a  j o i n t  i n  the  refri geran t  system  tubing ,  a  
bend  of  more  than  90° ,  or  o ther  po in t  j udged  to  be  a  weak poin t  i n  the  refri geran t  con tain ing  
system  due  to  the  th i ckness  of  the  metal ,  exposure  to  damage,  sharpness  of  a  bend  or  the  
manu factu ring  process.  A quan ti ty  of  refri geran t  l eaked  i s  equal  to  the  rated  refrigerant  
charge  or  the  amount  that  wi l l  l eak as  determ ined  by test.  The  refri geran t  i s  i n jected  at  the  
most  cri t i cal  poin t  and  the  most  un favourable  d i rection  at  ambien t  temperatu re  (20  °C  to  – 
25  °C) .  

FF.2  Test  methods 

FF.2.1  The  appl iance  i s  mod i fied  by i n troducing  a  s imu lated  l eak th rough  a  capi l l ary tube.  

The  l eak rate  shal l  be  main tained  at  25  % ±  5  % of  the  refrigerant  charge  i n  1  m in .  

FF.2.2  During  th is  test,  the  appl iance  i s  swi tched  off  or  operated  under normal  operation  at  
rated  vol tage ,  wh ichever g i ves  the  most  un favourable  resu l t  un less  a  prepurge  i s  acti vated  
prior to  energ iz ing  any loads,  i n  wh ich  case  the  test  shal l  be  conducted  wi th  the  appl iance  
operating .  Du ri ng  a  test  where  the  appl iance  i s  operating ,  refri geran t  gas  i n jecti on  i s  s tarted  
at  the  same  t ime  as  the  appl iance  i s  swi tched  on .  

FF.2.3  I f  a  b lend  refri gerant  i s  used  that  can  fracti onate,  the  test  i s  carried  ou t  us ing  the  
worst  fractionated  formu lation  that  has  the  smal lest  value  of  LFL  ( l ower flammable  l im i t)  
defi ned  i n  ANSI /ASHRAE 34-2001 .  

I f  a  zeotropic  b lend  i s  used ,  the  test  i s  conducted  main tain ing  the  composi tion  wi th in  a  
reasonable  range.  I t  i s  acceptable  to  use  l i qu id  phase  of  the  blend  extracted  from  the  bottle  
then  evaporated .  Gas  phase  release  wi th  the  pressure  regu lator from  a  l arge  m ixed  gas  tank 
i s  the  best  method ,  bu t  care  has  to  be  taken  to  avoid  any condensation  occu rring  i n  the  
vessel .  

FF.2.4  The  test  i s  conducted  i n  a  room  that  i s  draft  free  and  of  su ffi cien t  s i ze  to  conduct  the  
test.  

The  m in imum  volume  (V)  i s :  

V =  (1 5  ˣ mc) /LFL,  

where  

V  i s  the  m in imum  volume  i n  m3  wi th  a  ce i l i ng  heigh t  not  l ess  than  2, 2  m ;   

mc   i s  the  refrigerant  charge  i n  kg ;  

LFL   i s  the  lower f l ammable  l im i t  i n  kg /m 3  from  Annex BB.  

The  quanti ty of  gas  i n jected  shal l  be  measured  wi th  acceptable  accuracy.  Weigh ing  the  bottle  
i s  requ i red .  
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Care  shal l  be  taken  that  the  i nstal lation  of  the  capi l lary  tube  does  not  undu ly i n fl uence  the  
resu l ts  of  the  test  and  that  the  structu re  of  the  appl iance  does  not  undu ly  i n fluence  the  resu l ts  
of  the  test.  

The  i nstrument used  for  mon i toring  the  refri geran t  gas  concen tration  shal l  have  a  fast  
response  to  the  gas  concen tration ,  typical l y  2  s  to  3  s  and  shal l  be  located  so  as  to  not  undu ly 
i n fluence  the  resu l ts  of  the  test.  

I f  gas  ch romatography i s  used  to  measure  the  refri geran t  gas  concen trations,  the  gas  
sampl ing  i n  con fined  areas  shal l  not  exceed  2  m l  every 30  s .  

FF.2.5  The measured  concen tration  of  refri geran t  gas  su rround ing  the  componen t  shal l  not  
exceed  25  % of  the  LFL  o f  the  refri geran t  gas,  and  shal l  not  exceed  1 5  % of  the  LFL  o f  the  
refri geran t  gas  for  a  t ime  period  of  5  m in  or  the  du rati on  of  the  test  i f  l ess  than  5  m in  du ring  
and  after the  amoun t  has  been  i n jected .  The  measured  concen tration  of  refri gerant  gas  
su rround ing  a  component  that  wi l l  not  function  du ring  the  prepurge  t ime  may exceed  the  25  % 
of  the  LFL  du ri ng  the  prepurge  t ime.  The  LFL  i s  as  speci fi ed  i n  Annex BB  for  the  refrigeran t  
used .  
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Annex GG  
(normative)  

 
Charge l imi ts,  venti lation  requirements and  

requi rements for secondary ci rcu i ts  
 

GG.1  General  

When  a  flammable  refrigerant  i s  used ,  the  requ i rements  for  i nstal lati on  space  of  appl iance  
and/or  ven ti lation  requ i rements  are  determ ined  accord ing  to  

– the  refrigerant  charge  (mc)  used  i n  the  appl iance,  

– the  i nstal lation  l ocation ,  

– the  type  of  ven ti lation  of  the  l ocation  or of  the  appl iance.  

Symbol  mc  denotes  the  refrigerant  charge of a  s ing le  refrigerating  system .  Where  mu l tiple  
refrigerating  systems  are  servicing  the  same space,  the  refrigerating  system  wi th  the  
l argest  refrigerant  charge shal l  be  used .  

See  Table  GG. 1 .  

GG.1 .1  Determ ine  the  case  appl icable  based  on  the  re lationsh ip  of  the  refrigerant  charge 
(mc)  and  m1 ,  m2 ,  m3,  defi ned  as  fo l lows:  

m1  =  (4  m
3)  ˣ  LFL   

m2  =  (26  m
3 )  ˣ  LFL  

m3  =  ( 1 30  m
3 )  ˣ  LFL    

where  LFL  i s  the  l ower fl ammable  l im i t  i n  kg /m3  from  Annex BB  for  the  refrigerant  used .  

GG.1 .2  Determ ine  the  column  for i ndoor or ou tdoor appl icati on .  The  requ i rements  are  
i den ti f ied  i n  the  appropriate  box and  the  product  and  i nstal lation  requ i rements  are  i den ti f ied .  

NOTE  1  The  factors  i n  the  formu las  (4,  26,  1 30 )  are  i n  cubi c  meters  and  are  the  i n cremen tal  room  s i zes  that  
re l ate  to  i ncreasi ng  refri gerant  charge  and  the  type  o f  ven ti l at i on  perm i tted  or  requ i red  for  the  room  that  avoi d  
reach i ng  the  l ower f l ammable  l im i t ,  i f  the  en ti re  refrigerant  charge  i s  re leased  and  m i xed  wi th  the  room  ai r.  The  
formu las  govern i ng  the  refrigerant  charge  are  based  on  a  cons i derati on  o f  n on -un i form  m i xi ng ,  i f  th e  refri g eran t  i s  
heavi er  o r  l i g h ter  than  ai r.   

NOTE  2  The  method  to  determ i ne  the  LFL  o f  a  b l end  re fri g eran t  i s  u nder consi derati on  by  ASHRAE  34  [ I SO  81 7] .  
For  the  LFL  o f  a  re fri g eran t  not  i ncl uded  i n  Annex  BB,  i t  must  be  referred  to  ASHRAE  34  [ I SO 81 7] .  
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Table  GG.1  – Mass of  refrigerants  

Maximum  mass  
of  refrigerants  

Ou tdoor  al l  i nstal l at ions Indoor  i nstal l ed  or  stored  below or  above  
g round  l evel  

mc  ≤  m1  

 

Shal l  compl y wi th  22 . 1 1 6  and  22 . 1 1 7  Shal l  compl y wi th  22 . 1 1 6  and  22 . 1 1 7  

m
1
 <  mc  ≤  m2

 Shal l  compl y  wi th  22 . 1 1 6  and  22 . 1 1 7  Shal l  compl y wi th  22 . 1 1 6  and  22 . 1 1 7  

The  i n stal l at i on  for  u nven ti l ated  and  
mechan i cal  ven t i l ati on  shal l  compl y  wi th  
C l ause  GG. 2  or GG. 3  be low.  

m
2
 <  mc  ≤  m3

  Shal l  compl y wi th  22 . 1 1 6  and  22 . 1 1 7  Shal l  compl y  wi th  22 . 1 1 6  and  22 . 1 1 7  

The  i n s tal l at i on  fo r  mechan i cal  ven ti l at i on  shal l  
compl y  wi th  C lause  GG. 3  below.  

mc  >  m3
 Nat i onal  s tandards  appl y  Nati onal  s tandards  appl y  

 

NOTE  3  The  requ i remen ts  appl i cable  to  a  h i gher  refrigerant  charge  are  perm i tted  for  each  range  i n  Tabl e  GG . 1 .  

GG.2  Requirements  for charge l imi ts  in  unventi lated  areas 

Th is  i s  appl icable  for  appl iances  wi th  a  refrigerant  charge  m1  <  mc  ≤  m2  and  for  non-fixed  
factory sealed  sing le  package un i ts  wi th  a  refrigerant  charge  o f   

m1  <  mc  ≤  2  ×  m1 :  

See  Figu re  GG. 1 .  

For  non-fixed  factory sealed  sing le  package un i ts  wi th  a  refrigerant  charge  o f   

m1  <  mc  ≤  2  ×  m1  the  requ i rements  of  C lause  GG.8  apply.   

For  other  appl iances  wi th  a  refrigerant  charge  o f  m1  <  mc  ≤  m2 :  

The  maximum  refrigerant  charge  i n  a  room  shal l  be  i n  accordance  wi th  the  fo l lowing :  

mmax=  2 ,5  ×  (LFL)
(5/4)  ×  h0  ×  (A)

1 /2  

or  the  requ i red  m in imum  floor area Amin  to  i nstal l  an  appl iance  wi th  refri gerant  charge  mc  (kg )  
shal l  be  i n  accordance  wi th  fo l lowing :  

Amin  =  (mc/ (2 , 5  ×  (LFL)
(5/4)  ×  h0) )

 2  

where  

mmax  i s  the  al l owable  maximum  charge  i n  a  room,  i n  kg ;  

mc   i s  the  refri geran t  refrigerant  charge  i n  appl iance,  i n  kg ;  

Amin   i s  the  requ i red  m in imum  room  area,  i n  m2;  

A   i s  the  room  area,  i n  m2;  

LFL   i s  the  l ower fl ammable  l im i t,  i n  kg /m3;  

h0   i s  the  re lease  heigh t,  the  vertical  d i stance  i n  metres  from  the  fl oor  to  the  po in t  of  
re lease  when  the  appl iance  i s  i nstal led  (see  Figu re  GG.5) .  

h0  =  (hi n st+hre l )  or  0 , 6  m  wh ichever i s  h i gher.  

hre l  i s  the  release offset  i n  metres  from  the  bottom  of  the  appl iance  to  the  poin t  o f  
release  (see  Figure  GG.5) .  Cumu lative  open ings  smal ler  than  5  cm² and  open ings  
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wi th  a  s i ng le  d imension  of  not  more  than  0 , 1  mm  are  not  considered  as  open ings  
where  l eaking  refrigerant  can  escape.  Open ings  for  rou ti ng  of  wi res  and  tubing  wh ich  
are  not  sealed  open ings  shal l  i nclude  the  total  area of  the  open ing  wi thou t  
considerati on  of  the  area occupied  by the  tubing  or  wi re.  

hi n st  i s  the  instal led  height  i n  metres  of  the  un i t  (see  Figu re  GG.5) .   
Reference  instal led  heights  are  g i ven  below:   

hi n st  =  0 , 0  m  for  portable  and  f loor moun ted   

hi n st  =  1 , 0  m  for  window moun ted   

hi n st  =  1 , 8  m  for  wal l  moun ted   

hi n st  =  2 , 2  m  for  cei l i ng  moun ted   

I f  the  m in imum  instal led  height  g i ven  by the  manu factu rer  i s  h igher than  the  
reference  i nstal led  height ,  then  i n  add i ti on  Amin  and  mmax for  the  reference  
instal led  height  have  to  be  g i ven  by the  manu factu rer.  An  appl iance  may have  
mu l ti ple  reference  instal led  heights .  I n  th i s  case,  Amin  and  mmax  calcu lations  shal l  
be  provided  for  al l  appl icable  reference  i nstal led  heights .  

For appliances serving one or more rooms with an air duct system,  the lowest opening of the 
duct connection to each conditioned space or any opening of the indoor unit greater than 
5 cm2,  at the lowest position to the space,  shall be used for h0.  However,  h0  shall not be less 
than 0,6 m.  Amin  shall be calculated as a function of the opening heights of the duct to the 
spaces and the refrigerant charge  for the spaces where leaked refrigerant may flow to,  
considering where the unit is located.  All spaces shall have a floor area more than Amin.  

NOTE  1  Th i s  formu la cannot  be  used  for  re fri geran ts  l i g h ter than  42  kg /kmol .   

NOTE  2  Some  examples  of  the  resu l ts  o f  the  cal cu lat i ons  accord i ng  to  the  above  formu la  are  g i ven  i n  
Tabl es  GG . 4  and  GG . 5.  

NOTE  3  For  factory sealed  appl i ances ,  the  nameplate  marked  the  refrigerant  charge  can  be  u sed  to   
cal cu l ate  A

m i n
.  

NOTE  4  For  f i e l d  charged  products ,  cal cu l at i on  o f  A
m i n

 can  be  based  on  the  i n stal l ed  refrigerant  charge  n o t  to  
exceed  the  factory  speci f i ed  maximum  refrigerant  charge .  

GG.3  Requirements  for charge l imi ts  in  areas wi th  mechanical  venti lation   

NOTE  Th i s  i s  appl i cabl e  fo r  appl i ances  wi th  a  refrigerant  charge  o f  m1  <  mc  ≤  m3 .  

See  Figure  GG.2.  

Mechan ical  ven ti lation  appl ies  to  fixed  appl iances  on l y.  

Mechan ical  ven ti lation  occurs  when  the  appl iance  enclosure  or  the  room  i s  provided  wi th  a  
ven ti lating  system  that,  i n  the  even t  of  a  l eak,  i s  i n tended  to  ven t  refrigeran t  i n to  an  area 
where  there  i s  not  an  i gn i ti on  source  and  the  gas  can  be  read i l y  d ispersed .  The  appl iance  
enclosure  shal l  have  a  ven ti lation  system  that  produces  ai rflow wi th i n  the  appl iance  enclosure  
and  meets  the  requ i rements  of  GG.4  or  i s  i n tended  to  be  i nstal led  i n  a  room  that  meets  the  
requ i rements  of  GG.5.  

GG.4 Requirements  for mechanical  venti lation  wi th in  the  appl iance enclosure  

The  refri gerating  ci rcu i t  i s  provided  wi th  a  separate  enclosure  that  does  not  al l ow fl ow from  
i ns ide  the  enclosure  to  the  room.  The  appl iance  enclosure  shal l  have  a  ven ti lation  system  that  
produces  ai rflow from  the  appl iance  i n terior  to  the  ou ts ide  th rough  a  ven ti lation  shaft.  The  
manu factu rer shal l  speci fy  the  ven ti lation  shaft  wid th  and  heigh t,  the  maximum  leng th  and  
number of  bends.  The  negati ve  pressure  measurement  i n  the  i n terior of  the  appl iance  
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enclosure  shal l  be  20  Pa or  more  and  the  fl ow rate  to  the  exterior  shal l  be  at  l east  Qmin .  The  
ven ti lation  duct  does  not  con tain  any componen ts.  

Qmin  =  S ×  1 5  (24, 5  ×  mc/M)  (wi th  a  m in imum  of  2  m3/h )  

where  

S  i s  a  safety  factor of  4;  

M  i s  the  molar mass  of  refrigerant  i n  g /mol ;  

Qmin   i s  the  m in imum  requ i red  vo lume  flow of  the  ven ti lat ion  i n  m3/h ;   

mc   i s  the  refrigerant  charge ;  

24,5   i s  the  gas  constan t  i n  l /mol ;  

1 5  i s  the  conversion  from  per m inu te  to  per hour  wi th  4  m inu tes  scenario .  

NOTE  1  The  constan t,  1 5  above  i s  based  on  the  assumpti ons  u sed  for  the  charge  s i ze  fo rmu las,  i . e .  re l eas i ng  the  
fu l l  refrigerant  charge  wi th i n  4  m i n .  

NOTE  2  For b l ends,  the  molar  mass  i s  the  mo le  fracti on  wei gh ted  average  o f  the  molar  masses  o f  the  
componen ts.  

Compliance for the appliance ventilation system is checked by the following tests.   

The appliance shall be installed in accordance with the manufacturer’s instructions and the 
ventilation shaft shall not exceed the maximum length and number of bends specified by the 
manufacturer.  

The room shall be at least 10 times the volume of the appliance and with sufficient make-up 
air to replace any air exhausted during the test.  The air pressure differential is measured 
between the interior of the appliance enclosure and the room.  The airflow rate shall be 
measured at the outside end of the ventilation shaft.  

Ventilation shall be to the outside or to a room with a minimum volume as specified under the 
unventilated area case.  

The airflow is detected continuously or monitored continuously and the appliance or the motor 
compressor is switched off within 10 s in the event that the airflow is reduced below Qmin,   

or 

The ventilation is switched on by a refrigerant gas sensor before 25 % of the LFL (lower 
flammable limit) is obtained.  The sensor shall be suitably located considering the density of 
the refrigerant and periodically proved in accordance to the manufacturer’s instructions.  The 
airflow is periodically checked and detected and the appliance or the motor compressor is 
switched off within 10 s in the event that the airflow is reduced below Qmin.  

GG.5  Requirements  for mechanical  venti lation  for rooms complying   
wi th  ISO 51 49  

The appliance shall be designed to meet the requirements of ISO 5149.  

GG.6  Requirements  for refrigeration  systems employing  secondary heat  
exchangers  

I f  a  flammable  refrigerant  i s  used  and  the  system  con tains  a  secondary heat  exchanger,  the  
heat  exchanger shal l  not  al low the  re lease  of  refrigeran t  i n to  areas  served  by the  secondary 
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heat  exchanger fl u i d  i f  these  areas  are  covered  by Annex GG.  The  fo l lowing  may be  
considered  to  comply wi th  th i s  requ i rement:  

– an  au tomatic  ai r/refri geran t  separator wi th i n  the  secondary ci rcu i t  on  the  ou tlet  p ipe  from  
the  evaporator  or  the  condenser.  Such  devices  shal l  be  at  a  h igh  level  relati ve  to  the  heat  
exchanger.  The  ai r/refrigeran t  separator shal l  have  a  f l ow rating  rated  to  d ischarge  the  
refri gerant  that  can  be  re leased  th rough  the  heat  exchanger.  The  ai r  separator shal l  
d i scharge  the  refri geran t  i n to  the  mach inery room,  the  un i t  enclosure,  a  designated  space  
or the  ou tside;  or 

– a  double  wal l  heat  exchanger,  or  

– a  refrigeran t  system  where  the  pressure  of  the  secondary ci rcu i t  i s  always  g reater  than  the  
pressure  of  the  primary ci rcu i t  i n  the  area of  con tact,  or  

– the  bu rsti ng  of  the  secondary heat  exchanger i s  avoided  by  

1 )  the  use  of  a  freezing  protecti on  device  ( testi ng  of  wh ich  i s  described  i n  i tem  2)  below)  
wh ich  considers  

•  f l u i d  freezing  po in t;  

•  d i stribu ti on  th rough  the  heat  exchanger;  

•  g l i de  of  the  evaporating  refri geran t;  

•  service  procedures  that  cou ld  l ead  to  freeze  damage,  for  example  add ing  or  
removing  the  refri geran t  i n  l i qu id  phase  from  a  heat  exchanger con tain ing  stand ing  
water;  

2 )  speci fying  requ i rements  for  speci fi c  properties  of  the  secondary heat  exchanger fl u id  to  
prevent  corrosion ,  i nclud ing :   

•  water:  the  manu factu rer  shal l  speci fy  i n  the  i nstal lation  manual  the  water  qual i ty  
necessary for the  speci fi ed  heat  exchanger;  

•  bri ne:  the  manu factu rer shal l  speci fy i n  the  i nstal lation  manual  the  type  of  brine  and  
i ts  perm i tted  concen tration  range  for  wh ich  the  heat  exchanger i s  su i table.   

An  appl iance  whose  heat  exchangers  may be  damaged  as  a  resu l t  o f  freezing  ( i . e .  water to  
water heat  pumps,  water to  ai r  heat  pumps  or  ch i l lers)  shal l  be  tested  as  fo l l ows:  

a)  The  appl iance  shal l  be  al l owed  to  run  under stable  cond i t ions.  The  volume  flow 
through  the  evaporator  shal l  be  mon i tored .  

b)  The  ci rcu lation  pump wi l l  be  swi tched  off.  

c)  The  freezing  protection  device  shal l  swi tch  off  the  compressor.  

d )  After 1  m in ,  the  ci rcu lation  pump wi l l  be  swi tched  on  again  and  the  compressor wi l l  
restart.  

e )  The  procedures  of  i tems  b)  and  d )  shal l  be  repeated  1 0  t imes.  

f)  After 1 0  repeti t ions,  the  vo lume  flow th rough  the  evaporator  shal l  not  be  lower than  the  
f l ow measured  i n  i tem  a) .  Al lowance  for  the  measurement  to lerance  has  to  be  taken  
i n to  account.  

g )  The  appl iance  shal l  be  tested  wi th  the  m in imum  water  f l ow at  the  rated  vo l tage  and  
frequency under the  fo l lowing  temperatu re  cond i ti ons.   

•  The  water ou tlet  i s  set  j ust  above  the  l owest  cu t  ou t  ( taking  i n to  accoun t  
to lerances)  of  the  safety devices  for  protection  against  freezing  of  the  evaporator.   

•  The  condenser s ide  i s  set  so  as  to  get  the  lowest  condensation  temperature  wi th in  
the  normal  operation  range.   

•  The  test  equ ipment shal l  be  set  so  that  there  i s  no  au tomatic  ad justment of  the  
water  fl ow on  the  evaporator  s i de.   

•  The  appl iance  shal l  operate  con tinuously  for  a  period  of  6  h .  Duri ng  6  h ,  none  of  
the  fo l l owing  cond i ti ons,  i nd icati ng  the  start  of  freezing ,  shal l  appear:   
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i )  the  water f l ow on  the  evaporator s i de  wi l l  not  d rop  more  than  5  % compared  to  
the  i n i t ial  water  f l ow;   

i i )  the  evaporati ng  temperatu re  wi l l  not  d rop  more  than  2  K;   

i i i )  the  temperatu re  d i fference  between  i n let  and  ou tlet  water temperatu re  of  the  
evaporator  wi l l  not  d rop  more  than  30  % compared  to  the  i n i ti al  temperatu re  
d i fference.   

GG.7 Addi tional  testing  

The  appl iance  shal l  then  be  tested  wi th  a  maximum  water fl ow under the  cond i ti ons  described  
i n  i tem  g )  o f  C lause  GG.6.  

GG.8 Non  fixed  factory sealed  sing le  package un i ts  wi th  a  refrigerant  charge of 

m1  <  mc  ≤  2  ×  m1   

GG8.1  For  non-fixed  factory sealed  sing le  package un i ts  ( i . e .  one  functi onal  un i t  i n  one  

enclosure)  wi th  a  refrigerant  charge  o f  m1  <  mc  ≤  2  ×  m1 ,  the  maximum  refrigerant  charge  
i n  a  room  shal l  be  i n  accordance  wi th  the  fo l l owing :  

mmax  =  0 , 25  ×  A  ×  LFL  ×  2 , 2  

or the  requ i red  m in imum  floor area,  Amin ,  to  i nstal l  an  appl iance  wi th  refri geran t  charge  mc  
shal l  be  i n  accordance  wi th  the  fo l l owing :  

Amin  =  mc/(0, 25  ×  LFL  ×  2,2)  

     where  

mmax  i s  the  al lowable  maximum  charge  i n  a  room  i n  kg ;   

mc   i s  the  refrigeran t  charge  i n  the  appl iance  i n  kg ;   

Amin         i s  the  requ i red  m in imum  room  area i n  m2 ;  

A   i s  the  room  area i n  m2 ;  

LFL   i s  the  l ower flammabi l i ty  l im i t  i n  kg /m3 ,  as  referred  i n  Annex BB;  

2 , 2   i s  the  m in imum  cei l i ng  he igh t  employed  i n  meters  (m) ;  

0 , 25   i s  a  safety factor.  

The  appl iance  can  be  placed  at  any heigh t  above  the  fl oor.  

When  the  appl iance  i s  swi tched  on ,  a  fan  shal l  operate  con tinuously  supplying  a  m in imum  
ai rflow as  under normal  s teady state  cond i t i ons,  even  when  the  compressor i s  swi tched  off  by 
the  thermostat.  

Compliance is checked by inspection.  

GG.8.2  The  appl iance  shal l  wi thstand  the  effects  of  d ropping  and  vibration  du ring  transport  
and  normal  use  wi thou t  l eaking  refri geran t.  

The appliance is subjected to the tests of GG.8.2.1  to GG.8.2.4.  There shall be no refrigerant 
leakage.  

Compliance is checked by the following: 
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The use of detection equipment having an equivalent sensitivity of 3 g/year of refrigerant shall 
reveal no leaks.  

The  tests  of  GG.8. 2. 1 ,  GG.8.2. 2  and  GG.8.2.3  may be  carri ed  ou t  on  the  appl iance  charged  
wi th  a  non -  fl ammable  refri geran t  or  a  non-hazardous  gas.  

Damage  of  parts  other  than  the  refrigerating  ci rcu i t  i s  al l owed .  

GG.8.2.1  The  appl iance  i s  tested  i n  i ts  f i nal  packag ing  for transport  and  shal l  wi thstand  a  
random  vibration  test  for  1 80  m in  accord ing  to  ASTM  D  4728-01 .  The  power spectral  densi ty  
profi l es  to  be  appl ied  are  those  speci fi ed  i n  Fi gu re  X1 . 1  and  Table  X1 . 1  of   
ASTM  D  4728-01 :2001  for  truck transportation .  

GG.8.2.2  The  appl iance  i s  tested  i n  i ts  fi nal  packag ing  for  transport  and  shal l  wi thstand  the  
fo l l owing  number of  drops  on  a  horizon tal  hardwood  board  20  mm  th ick placed  on  a  concrete  
or  s im i lar  hard  surface:  

– one  wi th  the  appl iance  held  uprigh t;  

– one  for  each  of  the  fou r edges  of  the  bottom  s ide,  wi th  the  bottom  s ide  form ing  an  ang le  of  
abou t  30°  to  the  horizon tal .  

The drop height depends on the weight of the appliance according to the following  
Table GG2: 

Table  GG.2  – Appl iance wi th  packag ing  

Appl iance  weigh t  
kg  

Drop  heigh t  
cm  

<  1 0  80  

≥  1 0  and  <  20  60  

≥  20  and  <  30  50  

≥  30  and  <  40  40  

≥  40  and  <  50  30  

≥  50  20  

GG.8.2.3  The  tests  of  GG.8.2. 2  are  repeated  on  the  appl iance  wi thou t  i ts  packag ing  and  wi th  
the  drop  heigh t  accord ing  to  the  fo l l owing  Table  GG3:  

Table  GG.3  – Appl iance wi thout  packag ing  

Appl iance  weigh t  
kg  

Drop  heigh t  
cm  

<  1 0  20  

≥  1 0  and  <  20  1 7  

≥  20  and  <  30  1 5  

≥  30  and  <  40  1 2  

≥  40  1 0  

GG.8.2.4  The  appl iance  i s  i nstal l ed  i n  accordance  wi th  the  i nstal lation  i nstructions.  I t  i s  
suppl i ed  at  rated  vol tage  or  at  the  upper l im i t  o f  the  rated  vol tage range and  operated  at  
ambien t  temperatu re.   
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The appliance is operated in cycles for 10 days (240 h),  each cycle consisting of the 
compressor running for 10 min followed by a rest period of 5 min.  

This test may be made on a separate sample.  

GG.8.3   The  appl iance  shal l  be  constructed  so  that  i ts  operation  does  not  cause  resonance  
poin ts  i n  the  piping  connected  to  the  compressor.  

Compliance is checked by the following test:  

The appliance is installed in accordance with the installation instructions.  It is supplied at 
rated voltage  or at the upper limit of the rated voltage range and operated at ambient 
temperature.  

The supply frequency is increased in steps of 1  Hz between 0,8 times and 1 ,2 times the rated 
frequency.  

The vibration amplitude is measured at critical points in the piping.  There shall be no sudden 
increase of the amplitude when increasing the supply frequency within the specified range.  

NOTE  1  The  vi brati on  ampl i tu de  can  be  measu red ,  for  example,  by s l i d i ng  an  arrow gauge  al ong  the  p i p i ng .  The  
arrow gauge  i s  an  i soscel es  tr i ang l e  wi th  a  he i gh t  equal  to  1 0  t imes  the  base  (see  Fi gu re  GG . 3 )  and  i s  he l d  agai nst  
the  p i pi ng  wi th  the  arrow axi s  perpend i cu lar  to  the  d i recti on  o f  the  vi brati on  to  be  measu red .  The  ampl i tude  i s  the  
val ue  of  A  (see  Fi g u re  GG . 4)  d i vi ded  by  1 0 .  
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Table  GG.4  – Maximum  refrigerant  charge (mmax)  (kg )  (see  Note  2  of  C lause  GG.2)  

Category 

LFL 

kg /m 3  

h
o
 

m  

Floor  area   
m 2  

4  7  1 0  1 5  20  30  50  

R290  0 , 038  

0 , 6  0 , 05  0 , 07  0 , 08  0 , 1 0  0 , 1 1  0 , 1 4  0 , 1 8  

1 , 0  0 , 08  0 , 1 1  0 , 1 3  0 , 1 6  0 , 1 9  0 , 23  0 , 30  

1 , 8  0 , 1 5  0 , 20  0 , 24  0 , 29  0 , 34  0 , 41  0 , 53  

2 , 2  0 , 1 8  0 , 24  0 , 29  0 , 36  0 , 41  0 , 51  0 , 65  

R32  0 , 306  

0 , 6  0 , 68  0 , 90  1 , 08  1 , 32  1 , 53  1 , 87  2 , 41  

1 , 0  1 , 1 4  1 , 51  1 , 80  2 , 20  2 , 54  3 , 1 2  4 , 02  

1 , 8  2 , 05  2 , 71  3 , 24  3 , 97  4 , 58  5 , 61  7 , 24  

2 , 2  2 , 50  3 , 31  3 , 96  4 , 85  5 , 60  6 , 86  8 , 85  

R1 270  0 , 040  

0 , 6  0 , 05  0 , 07  0 , 08  0 , 1 0  0 , 1 2  0 , 1 5  0 , 1 9  

1 , 0  0 , 09  0 , 1 2  0 , 1 4  0 , 1 7  0 , 21  0 , 24  0 , 32  

1 , 8  0 , 1 6  0 , 21  0 , 25  0 , 31  0 , 36  0 , 44  0 , 57  

2 , 2  0 , 20  0 , 26  0 , 31  0 , 38  0 , 44  0 , 54  0 , 70  

 

Table  GG.5  – Min imum  room  area  (m2)  (see  Note  2  of  C lause  GG.2)  

Category 

LFL 

kg /m 3  

h
o
 

m  

Charge  amount  (mc)  i n  kg  

Min imum  room  area   
m 2  

R290  0 , 038  

 0 , 1 52  kg  0 , 228  kg  0 , 304  kg  0 , 456  kg  0 , 608  kg  0 , 76  kg  0 , 988  kg  

0 , 6   82  1 46  328  584  91 2  1 541  

1 , 0   30  53  1 1 8  21 0  328  555  

1 , 8   9  1 6  36  65  1 01  1 71  

2 , 2   6  1 1  24  43  68  1 1 5  

R32  0 , 306  

 1 , 224  kg  1 , 836  kg  2 , 448  kg  3 , 672  kg  4 , 896  kg  6 , 1 2  kg  7 , 956  kg  

0 , 6   29  51  1 1 6  206  321  543  

1 , 0   1 0  1 9  42  74  1 1 6  1 96  

1 , 8   3  6  1 3  23  36  60  

2 , 2   2  4  9  1 5  24  40  

R1 270  0 , 040  

 0 , 1 4  kg  0 , 21  kg  0 , 28  kg  0 , 42  kg  0 , 56  kg  0 , 7  kg  0 , 91  kg  

0 , 6  27  61  1 09  245  436  681  1 1 50  

1 , 0  1 0  22  39  88  1 57  245  41 4  

1 , 8  3  7  1 2  27  48  76  1 28  

2 , 2  2  5  8  1 8  32  51  86  
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Figure GG.1  – Unventi lated  area 
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Figure  GG.2  – Mechanical  venti lation  
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Figure  GG.3  – Isosceles  triang le  arrow test  gauge 

 
 

A 
IEC   2829/13  

Figure  GG.4  – Measurement  of  vibration  ampl i tude 
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Figure  GG.5  – Relevant  heights  hi nst ,  h0  and  hrel  for calcu lation  of  Amin  and  mmax  

 

NOTE  2  Cri t i cal  po i n ts  are  those  wi th  a  l arger  vi brati on  ampl i tude.  

This test may be made on a separate sample.  
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Annex HH  
( in formative)  

 
Competence of service personnel  

 

HH.1  General  

Special  train i ng  add i tional  to  usual  refri gerating  equ ipment  repai r  procedures  i s  requ i red  when  
equ ipment  wi th  flammable  refrigerants  i s  affected .  

I n  many coun tries,  th is  train ing  i s  carri ed  ou t  by  national  train ing  organ isations  that  are  
accred i ted  to  teach  the  re levan t  national  competency standards  that  may be  set  i n  l eg is lation .  
The  ach ieved  competence  shou ld  be  documented  by a  certi fi cate.  

HH.2  Train ing  

The  train ing  shou ld  i nclude  the  substance  of  the  fo l l owing :  

HH.2.1  I n formation  abou t  the  explosion  poten tial  o f  flammable  refrigerants  to  show that  
f l ammables  may be  dangerous  when  hand led  wi thou t  care.  

HH.2.2   I n formation  abou t  poten tial  i gn i tion  sources,  especial l y  those  that  are  not  obvious,  
such  as  l i gh ters,  l i gh t  swi tches,  vacuum  cleaners,  e lectric  heaters.  

HH.2.3  I n formation  abou t  the  d i fferen t  safety  concepts:   

Unven ti l ated  – (see  Clause  GG.2)  Safety of  the  appl iance  does  not  depend  on  ven ti lati on  of  
the  housing .  Swi tch ing  off  the  appl iance  or  open ing  of  the  housing  has  no  s i gn i fi can t  effect  on  
the  safety.  Nevertheless,  i t  i s  possible  that  l eaking  refri geran t  may accumu late  i ns ide  the  
enclosure  and  fl ammable  atmosphere  wi l l  be  released  when  the  enclosure  i s  opened .  

Ven ti lated  enclosure  – (see  Clause  GG.4)  Safety  of  the  appl iance  depends  on  ven ti lation  of  
the  housing .  Swi tch ing  off  the  appl iance  or  open ing  of  the  enclosure  has  a  s i gn i fi can t  effect  
on  the  safety.  Care  shou ld  be  taken  to  ensure  a  su ffi cien t  ven ti lation  before.  

Ven ti lated  room  – (see  Clause  GG.5)  Safety of  the  appl iance  depends  on  the  ven ti l ati on  of  
the  room.  Swi tch ing  off  the  appl iance  or  open ing  of  the  housing  has  no  s i gn i fi can t  effect  on  
the  safety.  The  ven ti lation  of  the  room  shal l  not  be  swi tched  off  du ring  repai r  procedures.  

HH.2.4  I n formation  abou t  the  concept  of  sealed  componen ts  and  sealed  enclosures  
accord ing  to  I EC  60079-1 5:201 0.   

HH.2.5  I n formation  abou t  the  correct  working  procedures:  

a)  Commission ing  

•  Ensure  that  the  f loor area i s  su ffi ci en t  for  the  refrigerant  charge  or  that  the  ven ti lation  
duct  i s  assembled  i n  a  correct  manner.  

•  Connect  the  pipes  and  carry ou t  a  l eak test  before  charg ing  wi th  refri geran t.  

•  Check safety  equ ipment before  pu tti ng  i n to  service.  

b)   Main tenance  
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•  Portable  equ ipment  shal l  be  repai red  ou ts ide  or i n  a  workshop  special l y equ ipped  for 
servicing  un i ts  wi th  flammable  refrigerants .  

•  Ensure  su ffi cien t  ven ti l ation  at  the  repai r  p lace.  

•  Be  aware  that  mal function  of  the  equ ipment may be  caused  by refri geran t  l oss  and  a  
refri geran t  l eak i s  possible.  

•  D ischarge  capaci tors  i n  a  way that  won ’ t  cause  any spark.  The  standard  procedure  to  
short  ci rcu i t  the  capaci tor  term inals  usual l y  creates  sparks.  

•  Reassemble  sealed  enclosures  accurately.  I f  seals  are  worn ,  replace  them.  

•  Check safety  equ ipment before  pu tti ng  i n to  service.  

c)  Repai r  

•  Portable  equ ipment  shal l  be  repai red  ou ts ide  or i n  a  workshop  special l y  equ ipped  for  
servicing  un i ts  wi th  flammable  refrigerants .  

•  Ensure  su ffi cien t  ven ti l ation  at  the  repai r  p lace.  

•  Be  aware  that  mal function  of  the  equ ipment may be  caused  by refri geran t  l oss  and  a  
refri gerant  l eak i s  possible.  

•  D i scharge  capaci tors  i n  a  way that  won ’ t  cause  any spark.  

•  When  brazing  i s  requ i red ,  the  fo l l owing  procedures  shal l  be  carried  ou t  i n  the  ri gh t  
order:  

– Remove  the  refri geran t.  I f  the  recovery i s  not  requ i red  by national  regu lati ons,  d rain  
the  refri geran t  to  the  ou ts ide.  Take  care  that  the  d rained  refrigerant  wi l l  not  cause  
any danger.  I n  doubt,  one  person  shou ld  guard  the  ou tlet.  Take  special  care  that  
d rained  refrigeran t  wi l l  not  f loat  back i n to  the  bu i l d ing .  

– Evacuate  the  refri geran t  ci rcu i t.  

– Purge  the  refrigerant  ci rcu i t  wi th  n i trogen  for 5  m in .  

– Evacuate  again .  

– Remove  parts  to  be  replaced  by cu tting ,  not  by flame.  

– Purge  the  braze  po in t  wi th  n i trogen  du ri ng  the  brazing  procedure.  

– Carry ou t  a  l eak test  before  charg ing  wi th  refri geran t.  

•  Reassemble  sealed  enclosures  accurately.  I f  seals  are  worn ,  replace  them.  

•  Check safety  equ ipment before  pu tti ng  i n to  service.  

d )  Decommission ing  

•  I f  the  safety i s  affected  when  the  equ ipment  i s  pu tted  ou t  o f  service,  the  refri geran t  
charge  shal l  be  removed  before  decommission ing .  

•  Ensure  su ffi cien t  ven ti l ation  at  the  equ ipment  l ocation .  

•  Be  aware  that  mal function  of  the  equ ipment may be  caused  by refri geran t  l oss  and  a  
refri geran t  l eak i s  possible.  

•  D ischarge  capaci tors  i n  a  way that  won ’ t  cause  any spark.  

•  Remove the  refrigeran t.  I f  the  recovery i s  not  requ i red  by national  regu lations,  drain  
the  refri geran t  to  the  ou ts ide.  Take  care  that  the  d rained  refrigerant  wi l l  not  cause  any 
danger.  I n  doubt,  one  person  shou ld  guard  the  ou tlet.  Take  special  care  that  d rained  
refri geran t  wi l l  not  fl oat  back i n to  the  bu i ld ing .  

•  Evacuate  the  refrigeran t  ci rcu i t.  

•  Pu rge  the  refrigeran t  ci rcu i t  wi th  n i trogen  for 5  m in .  

•  Evacuate  again .  

•  F i l l  wi th  n i trogen  up  to  atmospheric  pressure.  
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•  Pu t  a  label  on  the  equ ipment  that  the  refrigerant  i s  removed.  

e)    D i sposal  

•  Ensure  su ffi cien t  ven ti l ation  at  the  working  place.  

•  Remove  the  refri geran t.  I f  the  recovery i s  not  requ i red  by national  regu lations,  d rain  
the  refrigeran t  to  the  ou ts ide.  Take  care  that  the  d rained  refrigeran t  wi l l  not  cause  any 
danger.  I n  doubt,  one  person  shou ld  guard  the  ou tlet.  Take  special  care  that  drained  
refri gerant  wi l l  not  f l oat  back i n to  the  bu i l d ing .  

•  Evacuate  the  refri geran t  ci rcu i t.  

•  Pu rge  the  refri geran t  ci rcu i t  wi th  n i trogen  for 5  m in .  

•  Evacuate  again .  

•  Cu t  ou t  the  compressor and  drain  the  o i l .  
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Bibl iography 

The  bibl iog raphy of  Part  1  i s  appl icable  except  as  fo l l ows.  

Addition: 

I EC  60335-2-21 ,  Household and similar electrical appliances – Safety – Part 2-21: Particular 
requirements for storage water heaters 

I EC  60335-2-88,  Household and similar electrical appliances – Safety – Part 2-88: Particular 
requirements for humidifiers intended for use with heating,  ventilation,  or air-conditioning 
systems 
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