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INTERNATIONAL ELECTROTECHNICAL COMMISSION  

____________ 

 
ADJUSTED VOLUME CALCULATION  FOR REFRIGERATING APPLIANCES 

 
FOREWORD 

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

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

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

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

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

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

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

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

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

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

I EC TR 63061 ,  wh ich  i s  a  Techn ical  Report,  has  been  prepared  by subcommittee  59M :  
Performance  of e lectrical  household  and  s im i lar cool i ng  and  freezing  appl iances,  of I EC 
techn ical  comm ittee  59:  Performance of household  and  s im i lar e lectrical  appl i ances .  

The  text of th is  Techn ical  Report i s  based  on  the  fol l owing  documents:  

Enqu i ry d raft  Report  on  voti ng  

59M/71 /DTR 59M/79/RVC 

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

Th is  document has  been  drafted  i n  accordance  wi th  the  I SO/IEC  D irecti ves,  Part 2 .  
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The  committee  has  decided  that the  con ten ts  of th is  document wi l l  remain  unchanged  un ti l  the  
stabi l i ty date  i nd icated  on  the  I EC  websi te  under "h ttp: //webstore. iec. ch "  i n  the  data  re lated  to  
the  speci fic document.  At  th is  date,  the  document wi l l  be   

•  reconfi rmed ,  

•  wi thdrawn ,  

•  rep laced  by a  revised  ed i tion ,  or 

•  amended .  

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

 

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 
understand ing  of i ts  contents.  Users  shou ld  therefore print th is  document using  a  
colour printer.  
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INTRODUCTION  

A recent i n ternational  review of energy efficiency standards  and  energy l abel l i ng  programs 
around  the  world  found  that refrigerators  and  freezers  were  covered  by programs  i n  some 75  
coun tries ,  wh ich  i ncluded  some 1 85  separate  program  measures.  The  report 1  found  that 
household  refri gerators  and  freezers  were  the  most  frequentl y covered  products  around  the  
world  i n  terms  of programs  to  improve energy effi ciency.  

Despi te  be ing  the  most commonl y covered  products  i n  energy efficiency programs,  there  are  
a  range  of d i fferent approaches  used  i n  d i fferen t countries  to  defi ne  energy efficiency for 
refri gerators  and  freezers.  

Besides  speci fying  methods  of energy measurement,  I EC  62552-3  defines  a  clear and  
accurate  method  for the  measurement and  determ ination  of compartment volume of 
household  refrigerators  and  freezers.  I t  i s  hoped  that th is  i n ternational  test method  wi l l  be  
adopted  by a l l  countries  in  thei r l ocal  energy efficiency programs.  However,  a  un i form  
approach  to  volume measurement i s  not a lways  sufficien t for energy efficiency pol icies ,  as  
th is  fa i ls  to  take  i n to  account the  impact of compartmen ts  that operate  at d i fferent 
temperatures.  

One  of the  most common  approaches  used  to  defi ne  the  energy efficiency of refri gerators  and  
freezers  i s  the  concept of ad justed  volume.  Th is  approach  was  developed  in  the  1 980s  and  
essentia l l y weigh ts  the  volume of each  compartmen t i n  proportion  to  the  temperature  
d i fference  between  the  compartment temperature  and  the  ambien t temperature  ou ts ide  of the  
appl iance.  Th is  provides  a  method  that takes  in to  account,  at  least  to  some  exten t,  the  effect 
of variations  i n  the  re lative  s ize  of d i fferent temperature  compartments  between  d i fferen t 
models.  Wh i le  there  is  a  range  of other possib le  approaches  that can  be  used ,  ad j usted  
volume i s  one  method  that i s  widel y used  around  the  world .  

Wh i le  the  concept of ad j usted  volume i s  wide l y u sed  and  wel l  accepted ,  i t  appears  that there  
are  some variations  and  d i fferences  in  how th is  parameter i s  ca lcu lated  and  appl ied  i n  
d i fferent  countries.  Th is  creates  anomal ies  i n  how energy efficiency parameters  are  calcu lated  
between  countries.  Wh i l e  the  exact approach  used  to  define  ad j usted  volume is  u l timatel y a  
matter for i nd ividual  countries,  i t  i s  hoped  that  th is  document wi l l  provide  a  cl ear explanation  
of the  approach  and  wi l l  provide  a  sound  basis  for how th is  can  be  appl ied  i n  d i fferent  
cond i ti ons,  as  d ictated  by l ocal  pol icies .  The  purpose  of th is  document i s  therefore  to  
encourage  a l i gnment i n  national  approaches  to  the  defin i tion  and  appl ication  of ad j usted  
volume.  

I EC 62552-3  defines  two  ambien t temperatures  for energy consumption  measurement.  Many 
coun tries,  especia l l y those  wi th  more  temperate  cl imates,  wi l l  want to  use  th is  add i tional  data 
to  more  accuratel y reflect the  l ike l y energy consumption  of refrigeration  appl iances  during  
normal  use.  Th is  document assumes  that the  ad j usted  volume i s  ca lcu lated  us ing  the  ambien t 
a i r temperature  expected  during  normal  use  of the  refri gerati ng  appl i ance.  I t  i s  hoped  that th is  
wi l l  fu rther encourage  a l i gnment of approaches  across  coun tries .  

U l timatel y,  i t  i s  hoped  that  th is  document wi l l  foster d ia logue  and  cooperation  between  
coun tries  and  encourage  the  use  of more  un i form  approaches  to  the  ca lcu lation  and  
appl ication  of ad j usted  volume,  where  th is  i s  used  in  energy efficiency pol icies  and  programs.  
Th is  wi l l  fu rther encourage  trade,  development of more  un i form  efficiency benchmarks  and  
overal l  improvements  i n  energy efficiency g lobal l y.  

___________ 

1  Energy Standards  and  Label l i ng  Prog rams  Throughout  The  World  I n  201 3,  see  
h ttp: //www. iea-4e. org/publ i cati ons  or h ttp: //www. iea-4e. org/document/343/energy-standards-l abel l i ng -prog rams-
throughou t-the-worl d - i n -201 3  

http://www.iea4e.org/publications
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ADJUSTED VOLUME CALCULATION  FOR REFRIGERATING APPLIANCES 
 
 
 

1  Scope 

This  document,  wh ich  is  a  techn ica l  report,  sets  ou t a  un i form  ca lcu lation  method  for the  
parameter of ad j usted  volume that i s  commonl y employed  in  the  ca lcu lation  of energy 
efficiency household  refri gerators ,  freezers  and  refri gerator-freezers.  

2  Normative references  

The fol l owing  documents  are  referred  to  i n  the  text in  such  a  way that some or a l l  of thei r 
con ten t consti tu tes  requ irements  of th is  document.  For dated  references,  on l y the  ed i ti on  
ci ted  appl i es.  For undated  references,  the  latest ed i tion  of the  referenced  document ( i nclud ing  
any amendments)  appl i es.  

I EC 62552-3: 201 5,  Household refrigerating appliances – Characteristics and test methods – 
Part 3: Energy consumption and volume  

3 Terms and  defin i tions  

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

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

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

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

3. 1   
compartment 
enclosed  space  wi th in  a  refri gerating  appl i ance,  wh ich  is  d i rectl y accessib le  through  one  or 
more  external  doors ,  wh ich  may i tsel f be  d ivi ded  i n to  sub-compartments  

3.2   
sub-compartment 
permanent enclosed  space  wi th in  a  compartment wh ich  has  a  d i fferen t operating  temperature  
range  from  the  compartment wi th in  wh ich  i t  i s  l ocated  

Note  1  to  en try:  Th roughou t th i s  document,  u n less  speci fi ed  otherwise,  the  term  ‘compartment‘  i s  taken  to  mean  
compartment and /or sub-compartment as  appropri ate  for the  context.  

3.3   
compartment type  

refri gerating  appl iance  compartment type  as  defined  i n  accordance  wi th  I EC  62552-1  

3.4  
target temperature  
reference  compartmen t temperature  for each  speci fic  compartment type  wh ich  i s  used  for 
determ in ing  energy and  average  power consumption  attributes  i n  I EC  62552-3  
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3.5   
volume ad justment  factor 
Kc  

coefficien t  appl i ed  to  the  rated  volume of each  compartment to  take  i n to  account  the  
d i fferences  in  thermal  l oad  based  on  the  target temperature  for the  speci fi c compartment type  

3.6   
ad justed  volume  
Vad j  
rated  volume of each  compartment as  determ ined  i n  accordance  wi th  I EC 62552-3  mu l tip l i ed  
by the  volume ad j ustmen t factor (Kc)  

Note  1  to  en try:  The  ad justed  vol ume  i s  expressed  i n  ad j usted  l i tres.  

3.7   
average  ambient temperature  
Tka  

speci fied  temperature  wi th in  a  l abel l ing  reg ion  used  to  represent  the  average  temperature  
where  the  appl i ance  operates  

4 Determination  of ad justed  volume 

4.1  General  

Ad justed  volume i s  a  ca lcu lation  that a ims  to  provide  an  i nd ication  of the  re lati ve  thermal  l oad  
on  each  compartment at a  g iven  ambient temperature.  The  reference re lati ve  thermal  l oad  i s  
a lways  set at  a  volume ad justment factor (Kc)  of 1 . 0  for a  fresh  food  compartment  type,  wh ich  

has  a  nom inal  operati ng  temperature  of 4  °C.  Other compartmen t types  wi l l  have  a  l arger 
volume  ad justment factor (>  1 . 0)  when  the ir typ i cal  operating  temperature  is  colder than  a  
fresh  food  compartmen t.  Other compartment types  wi l l  have  a  smal ler volume ad j ustmen t 
factor (<  1 . 0)  when  the ir typ ical  operati ng  temperature  is  warmer than  a  fresh  food  
compartment.  For th is  document,  the  compartment temperature  used  to  calcu late  the  volume 
ad j ustment factor (Kc)  for every compartment type  i s  the  target temperature  as  speci fi ed  i n  
I EC 62552-3  for energy consumption  determ ination .  Wh i le  i t  i s  possib le  for most 
compartments  to  operate  at  s l i ghtl y warmer or col der temperatures  than  the  target 
temperature,  the  overal l  obj ecti ve  of I EC  62552-3  is  to  estimate  the  energy consumption  at 
the  target  temperature  for the  relevant compartment type.  The  target temperature  a lso  
represents  an  i n ternational l y agreed  reference temperature  for each  compartment type.  So  
use  of the  target temperature  provides  a  s tandard ized  and  cons isten t approach  for the  
calcu lation  of the  volume  ad justment factor.  

I EC 62552-3  speci fi es  two  ambient  temperatures  for energy consumption  determ ination .  Th is  
provides  options  to  more  accuratel y estimate  the  energy consumption  of the  refrigerati ng  
appl iance  during  use,  especial l y i n  temperate  cl imates.  Poss ib le  approaches  to  more  
accuratel y estimate  the  energy consumption  for d i fferen t ambient temperatures  are  d iscussed  
i n  Annex A.   

4.2  Determination  of volume ad justment factor for each  compartment type  

The  volume ad justment factor for each  compartment type  i s  speci fied  i n  Table  1 .  
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Table  1  – Volume ad justment factor by compartment type  

Compartment type  Target temperature   Volume ad justmen t factor (Kc)  

 °C   

Pantry 1 7  (T
ka

 -1 7)/(  T
ka

 -4)  

Wine  s torage  1 2  (T
ka

 -1 2)/(  T
ka
 -4 )  

Cel l ar 1 2  (T
ka

 -1 2)/(  T
ka

 -4)  

Fresh  food  4  1 , 0  

Ch i l l  2  (T
ka

 -2 )/(  T
ka

 -4)  

Zero-star 0  (T
ka

 -0)/(  T
ka

 -4)  

One-star -6  (T
ka

 -( -6))/(  T
ka

 -4)  

Two-star -1 2  (T
ka

 -( -1 2))/(  T
ka

 -4)  

Three-star and  Four-star -1 8  (T
ka

 (-1 8))/(  T
ka

 -4)  

Key 

T
ka
:  Average ambient temperatu re  assumed  duri ng  normal  use  

 

For any compartment type,  the  volume ad justment factor can  be  calcu lated  as  fol lows:  

 
][

][

tffka

tika
ci

TT

TT
K

−

−
=

 (1 )  

where  

Kci  i s  the  volume ad j ustmen t factor for compartment i ;  

Tti  i s  the  target temperature  of compartment i  (°C);  

Ttff i s  the  target temperature  of a  fresh  food  compartment (4  °C).  

Ru les  regard ing  the  selection  of target temperatures  for compartments,  i n  particu lar for 
compartments  wi th  operating  ranges  wh ich  span  none  of the  target temperatures  l i sted  or for 
variable  temperature  compartments ,  as  set ou t i n  I EC 62552-3,  shou ld  be  fo l lowed  (refer to  
I EC 62552-3: 201 5,  Table  1 ) .  

4.3  Ad justed  volume calcu lation  

The ad justed  volume of a  refri gerati ng  appl iance  is  ca lcu lated  by summ ing  the  ad j usted  
volumes  for al l  compartments  i n  accordance wi th  the  fol lowing  equation .  

 

∑
=

×=
n

i

VKV

1

iciadj

 (2)  

where:  

Vad j  i s  the  tota l  ad justed  volume of the  refri gerating  appl i ance  (ad j usted  l i tres) ;  

n  i s  the  number of compartments  i n  the  refrigerati ng  appl i ance ;  

Vi  i s  the  volume of compartment i  ( l i tres);  

NOTE  See  Annex B  for gu idance  where  several  target temperatures  can  appl y wi th i n  a  compartment.  

Kci  i s  the  volume ad j ustmen t factor for compartment i  as  determ ined  in  accordance  wi th  4. 2 .  
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Annex A 
(informative)  

 
Average ambient temperature  used  to  calculate   

the  volume ad justment factor 

Due  to  the  d i fferences  i n  ambient temperature  by reg ion ,  the  average  ambient temperature  
used  to  calcu late  the  energy efficiency and  energy consumption  of a  refri gerati ng  appl iance  
us ing  ad justed  volume shou ld  be  se lected  so  that i t  i s  re levant to  local  normal  use  cond i tions  
i n  that  reg ion .  

The  average  ambien t  temperature  (Tka)  se lected  for the  calcu lation  of ad justed  volume shou ld  

be  the  same average  ambien t temperature  that i s  assumed  for energy consumption  
determ ination .  The  average  ambien t  temperature  i s  not defi ned  in  I EC  62552-3  and  may vary 
by reg ion .  I t  shou ld  be  based  on  the  average  temperature  of rooms  in  wh ich  refri gerating  
appl iances  operate  wi th in  each  reg ion .  

I EC 62552-3  determ ines  the  energy consumption  at on l y two ambient temperatures  of 1 6  °C  
and  32  °C.  To  estimate  the  energy consumption  at  an  ambien t  temperature  between  1 6  °C  
and  32  °C,  the  measured  energy consumption  can  be  weigh ted  appropriate l y i n  order to  
provide  an  estimate  of the  energy consumption  at the  l ocal l y re levant ambient temperature.  
As  the  energy consumption  of a  refrigerati ng  appl iance  i s  not l inear wi th  changes  i n  ambient 
temperature,  the  weighti ng  shou ld  take th is  non- l i near characteristic  i n to  account.  

F i gu re  A. 1  shows  the  power consumed  by a  typi ca l  refri gerating  appl i ance  as  a  function  of 
ambien t temperature.  The  actual  energy consumption  expected  at  a l l  temperatures  between  
1 6  °C  and  32  °C  wou ld  typica l l y be  a  curve  be low the  s tra ight l ine  connecting  the  energy at  
those  two temperatures  as  shown  i n  F igure  A. 1 .  

 

Figure A. 1  – Power consumed  by a  typical  refrigerating  appl iance   
as  a  function  of ambient temperature  
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Thus,  when  estimating  an  energy va lue  for an  in termed iate  temperature,  more  emphasis  
needs  to  be  pu t on  the  energy consumption  measurement at 1 6  °C  and  l ess  on  the  
measurement at  32  °C  than  a  s imple  l i near i n terpolation  between  the  two temperatures  wou ld  
imply.  For example,  i f a  refri gerati ng  appl i ance  is  operating  i n  an  average  ambient 
temperature  of 24  °C,  i ts  consumption  wou ld  be  more  accurate l y estimated  by 0, 56  of the  
energy consumption  at 1 6  °C  and  0, 44  of the  energy consumption  at  32  °C,  rather than  
weigh ting  them  both  by 0 , 5.    

F i gu re  A. 1  suggests  that the  actual  energy consumption  of a  typical  refri gerati ng  appl i ance  
gets  closer to  the  l i near function  as  the  ambient  temperature  gets  closer to  e i ther 1 6  °C  or 
32  °C.  

Table  A. 1  provides  suggested  weighti ng  of energy values  measured  i n  accordance  wi th  
IEC 62552-3  i n  order to  estimate  the  annual  energy consumption  at d i fferent  ambien t 
temperatures  between  1 6  °C  and  32  °C.   

Table  A. 1  – Suggested  weighting  of IEC  energy values   
for d i fferent ambient  temperatures  

Actual  average  ambien t 
temperature  

°C  

Weighting  of 1 6°C energy val ue  Weighting  of 32°C energy val ue  

1 6  360  5  

1 7  343  22  

1 8  326  39  

1 9  308  57  

20  289  76  

21  269  96  

22  248  1 1 7  

23  227  1 38  

24  204  1 61  

25  1 81  1 84  

26  1 57  208  

27  1 32  233  

28  1 06  259  

29  80  285  

30  52  31 3  

31  24  341  

32  -5  370  

Weighti ng  i n  col umns  2  and  3  shou ld  add  to  a  tota l  of 365  days  i n  a  year.  These  wei gh ti ngs  shou ld  be  val i d  for 
most types  of refri gerati ng  appl i ances.  

A more  soph isti cated  approach  cou ld  wei gh  the  energy consumption  for each  month  i n  accordance  wi th  Tabl e  
A. 1  based  on  the  expected  average  month l y temperature  around  the  refri gerati ng  appl i ance.  Such  an  approach  
may need  to  take  account of the  number of days  i n  each  month .  

Extrapol ation  of weighti ng  of energy va l ues  measured  at  1 6  °C  to  32  °C  to  estimate  energy consumption  for 
annual  average  ambient  temperatu res  that  l i e  ou ts i de  of the  range  1 6  °C  to  32  °C  i s  not  recommended .  

The  calcu l ations  assume  an  ambien t temperatu re  normal l y d i stri bu ted  around  the  average  ambien t temperature  
of i n terest.  Ambien t temperatures  above  the  average  contribu te  more  to  the  energy consumption  than  those  
below,  th i s  resu l ts  i n  the  fact  that  more  days  at  32  °C  shou ld  be  i ncl uded  (e. g .  at  1 6  °C  ambient  temperatu re  one  
shou ld  not  take  365  days  of 1 6  °C  energy val ue,  bu t  360).  
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Annex B  
(informative)  

 
Calculation  of volume of sections  or sub-compartments  

B. 1  Calculation  volume 

Calcu lation  of compartmen t volume i s  based  on  the  method  speci fi ed  i n  I EC  62552-3: 201 5  
Annex H .  

B.2  Calculation  of the volume of the section  or sub-compartment in  the 
compartment whose target temperatures  are d i fferent from  each  other 

Figures  B. 1  to  B .5  show typica l  examples  of volume calcu la tion  for a  two-star section  or 
compartment i nside  the  freezer compartment (three-star or four-star)  and  shou ld  be  
cons idered  as  generic examples.  The  examples  shown  i n  F igures  B . 1  to  B . 5  may be  
combined  to  adapt the  calcu lation  to  be  represen tative  of the  section  or compartment i n  the  
refri gerating  appl i ance  under cons ideration .  

 

Figure  B. 1  – Part wi th  parti tion  in  the  freezer i s  a  two-star compartment 

 

Figure B.2  – Part wi thout parti tion  in  the  freezer i s  a  two-star compartment  
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F igure B.3  – Freezer door shelves  are  a  two-star section  or compartment  

 

Figure B.4 – Drawer-type compartment in  the  freezer  
i s  a  two-star section  or compartment  
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Figure B.5 – Space between  a  door shel f and  drawer-type   
two-star section  or compartment  
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Annex C  
(informative)  

 
Normal ized  volume 

C.1  Background  

Normal i zed  volume is  an  a l ternative  way of expressing  the  ad justed  volume.  The  advantage  of 
normal ized  volume i s  that,  i n  most cases,  the  normal i zed  volume i s  close  to  the  measured  
volume of the  refri gerating  appl iance.  Th is  a l l ows  the  appl ication  of more  soph isticated  energy 
efficiency metrics  that better reflect the  energy dri vers  i n  refri gerating  appl iances,  shou ld  th is  
be  of i n terest  (see  note) .  I t  a lso  means  that the  volume used  for energy efficiency calcu lations  
is  s im i lar to  the  model  number or class i fication  (where  th is  i s  based  on  volume).  

NOTE  Some effi ciency metri cs  use  a  function  of vol ume to  the  power of 0 , 67  to  represent surface  area.  Th i s  i s  
va l i d  for normal i zed  volume,  bu t  not  for ad j usted  vol ume.  

C.2  Normal ized  volume 

The normal i zed  volume i s  the  rated  tota l  volume of a  refrigerati ng  appl iance  times  the  ratio  of 
the  ad j usted  volume of the  refri gerating  appl i ance  to  the  ad j usted  volume of a  s tandard  
hypothetical  appl iance  of the  same general  type.  

 
stdadj

adj
ratednorm

−

×=
V

V
VV

 (C. 1 )  

where:  

Vnorm  i s  the  normal i zed  volume;  

Vrated  i s  the  tota l  volume for a l l  compartmen ts;  

Vad j  i s  the  sum  of ad justed  volume of a l l  compartments  determ ined  in  accordance  wi th  4. 3;  

Vad j -std  i s  the  ad justed  volume of a  refrigerating  appl i ance  of a  defined  standard  
configuration  of the  same tota l  volume.  

The  standard  configuration  is  defined  l ocal l y and  shou ld  be  set  to  be  representative  of 
products  on  the  l ocal  market of the  same  basic type.  Typica l l y,  separate  standard  
configurations  wou ld  be  defined  for refri gerators,  refrigerator-freezers  and  separate  freezers.  
For example,  a  s tandard  confi guration  for a  refri gerator-freezer m ight  be  defined  as  70  %  
fresh  food  and  30  %  freezer wh i le  the  s tandard  configuration  for a  separate  freezer wou ld  
typ ica l l y be  1 00  %  freezer.  

A more usefu l  way to  ca lcu late  normal i zed  volume is :  

 std

adj

norm
K

V
V =

 (C. 2)  

where   

Kstd  i s  the  compartment volume weigh ted  va lue  of Kc  for a l l  compartments.   
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C.3  Worked  example  

To i l l ustrate  the  approach,  the  normal i zed  volume of a  refrigerator-freezer wi th  a  fresh  food  
compartmen t of 297  l  and  a  freezer compartment of 1 22  l  i s  cons idered  where  the  average  
ambien t temperature  during  normal  operation  i s  24  °C.  

For the  freezer compartmen t,  the  volume ad justment factor i s  g i ven  i n  4 . 2  and  is  as  fol l ows:  

][

][

tffka

tika
ci

TT

TT
K

−

−
=  =  

]424[

)]1 8(24[

−

−−
 =  2 , 1  

The  ad j usted  volume is  g iven  in  4 . 3  and  is  as  fo l l ows:  

Vad j  =  297  x 1 , 0  +  1 22  ×  2 , 1  =  553, 2  ad justed  l i tres  

Note  that i n  th is  case  the  tota l  vo lume is  41 9  l  (297  l  +  1 22  l )  and  that the  freezer makes  up  
29, 1  %  of the  tota l  compartmen t volume.  

I f i t  i s  assumed  that  a  standard  configuration  for a  refrigerator-freezer is  70  %  fresh  food  and  
30  %  freezer,  the  Kstd  va l ue  at  an  average ambient temperature  of 24  °C  wou ld  be:  

0 , 7  ×  1 , 0  +  0 , 3  ×  
]424[

)]1 8(24[

−

−−
 =  0 , 7  +  0 , 63  =  1 , 33  

I n  th is  example  the  normal i zed  volume i s  then  g iven  as:  

41 9
33,1

41 9

2,553

norm ×









=V  =  41 5, 9  normal i zed  l i tres  

Al ternative l y the  ad j usted  volume of the  standard  configuration  wou ld  be:  

0 , 7  ×  1 , 0  ×  41 9  +  0 , 3  ×  2 , 1  ×  41 9  =  557. 27  ad j usted  l i tres  

stdadj

adj
ratednorm

−

×=
V

V
VV  =  

27,557

2,553
41 9 ×  =  41 5, 9  normal i zed  l i tres  

Normal i zed  volume corrects  for d i fferences  in  the  re lative  s ize  of compartmen ts  i n  exactl y the  
same way as  does  ad j usted  volume (because  i t  uses  the  ad justed  volume as  a  bas is  for doing  
so)  bu t the  resu l t i s  a  volume that i s  much  closer to  the  rated  volume and  therefore  more  
su i table  for use  in  a  function  that cou ld  estimate  the  surface  area  of the  appl iance  (for 
example)  based  on  volume to  the  power of 0 , 67.  

Suggested  configurations  for standard ized  appl iances  are:  

•  refri gerators:  90  %  fresh  food ,  1 0  %  one-star;  

•  refri gerator-freezers:  70  %  fresh  food ,  30  %  freezer;  

•  separate  freezers:  1 00  %  three-star/four-star.  
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