IEC 60436:2015-10(en-fr)

IEC 60436 Ed. 4.0 - Preview only Copy via ILNAS e-Shop

IEC 60436

Edition 4.0 2015-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

Electric dishwashers for household use — Methods for measuring the
performance

Lave-vaisselle électriques a usage domestique — Méthodes de mesure de
I'aptitude a la fonction




IEC 60436 Ed. 4.0 - Preview only Copy via ILNAS e-Shop

THIS PUBLICATION IS COPYRIGHT PROTECTED
Copyright © 2015 IEC, Geneva, Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form
or by any means, electronic or mechanical, including photocopying and microfilm, without permission in writing from
either IEC or IEC's member National Committee in the country of the requester. If you have any questions about IEC
copyright or have an enquiry about obtaining additional rights to this publication, please contact the address below or
your local IEC member National Committee for further information.

Droits de reproduction réservés. Sauf indication contraire, aucune partie de cette publication ne peut étre reproduite
ni utilisée sous quelque forme que ce soit et par aucun procédé, électronique ou mécanique, y compris la photocopie
et les microfilms, sans l'accord écrit de I''EC ou du Comité national de I'lEC du pays du demandeur. Si vous avez des
questions sur le copyright de I'lEC ou si vous désirez obtenir des droits supplémentaires sur cette publication, utilisez

IEC Central Office
3, rue de Varembé
CH-1211 Geneva 20

Switzerland www.iec.ch

les coordonnées ci-aprés ou contactez le Comité national de I'lEC de votre pays de résidence.

Tel.: +41 22 919 02 11
Fax: +41 22 919 03 00
info@iec.ch

About the IEC

The International Electrotechnical Commission (IEC) is the leading global organization that prepares and publishes
International Standards for all electrical, electronic and related technologies.

About IEC publications

The technical content of IEC publications is kept under constant review by the IEC. Please make sure that you have the
latest edition, a corrigenda or an amendment might have been published.

IEC Catalogue - webstore.iec.ch/catalogue

The stand-alone application for consulting the entire
bibliographical information on IEC International Standards,
Technical Specifications, Technical Reports and other
documents. Available for PC, Mac OS, Android Tablets and
iPad.

IEC publications search - www.iec.ch/searchpub

The advanced search enables to find IEC publications by a
variety of criteria (reference number, text, technical
committee,...). It also gives information on projects, replaced
and withdrawn publications.

IEC Just Published - webstore.iec.ch/justpublished

Stay up to date on all new IEC publications. Just Published
details all new publications released. Available online and
also once a month by email.

Electropedia - www.electropedia.org

The world's leading online dictionary of electronic and
electrical terms containing more than 30 000 terms and
definitions in English and French, with equivalent terms in 15
additional languages. Also known as the International
Electrotechnical Vocabulary (IEV) online.

IEC Glossary - std.iec.ch/glossary

More than 60 000 electrotechnical terminology entries in
English and French extracted from the Terms and Definitions
clause of IEC publications issued since 2002. Some entries
have been collected from earlier publications of IEC TC 37,
77, 86 and CISPR.

IEC Customer Service Centre - webstore.iec.ch/csc

If you wish to give us your feedback on this publication or
need further assistance, please contact the Customer Service
Centre: csc@iec.ch.

A propos de I'lEC

La Commission Electrotechnique Internationale (IEC) est la premiére organisation mondiale qui élabore et publie des
Normes internationales pour tout ce qui a trait a I'électricité, a I'électronique et aux technologies apparentées.

A propos des publications IEC

Le contenu technique des publications IEC est constamment revu. Veuillez vous assurer que vous possédez I'édition la
plus récente, un corrigendum ou amendement peut avoir été publié.

Catalogue IEC - webstore.iec.ch/catalogue

Application autonome pour consulter tous les renseignements
bibliographiques sur les Normes internationales,
Spécifications techniques, Rapports techniques et autres
documents de I'lEC. Disponible pour PC, Mac OS, tablettes
Android et iPad.

Recherche de publications IEC - www.iec.ch/searchpub

La recherche avancée permet de trouver des publications IEC
en utilisant différents criteres (numéro de référence, texte,
comité d’études,...). Elle donne aussi des informations sur les
projets et les publications remplacées ou retirées.

IEC Just Published - webstore.iec.ch/justpublished

Restez informé sur les nouvelles publications IEC. Just
Published détaille les nouvelles publications parues.
Disponible en ligne et aussi une fois par mois par email.

Electropedia - www.electropedia.org

Le premier dictionnaire en ligne de termes électroniques et
électriques. Il contient plus de 30 000 termes et définitions en
anglais et en francais, ainsi que les termes équivalents dans
15 langues additionnelles. Egalement appelé Vocabulaire
Electrotechnique International (IEV) en ligne.

Glossaire IEC - std.iec.ch/glossary

Plus de 60 000 entrées terminologiques électrotechniques, en
anglais et en frangais, extraites des articles Termes et
Définitions des publications IEC parues depuis 2002. Plus
certaines entrées antérieures extraites des publications des
CE 37,77, 86 et CISPR de I'EC.

Service Clients - webstore.iec.ch/csc

Si vous désirez nous donner des commentaires sur cette
publication ou si vous avez des questions contactez-nous:
csc@iec.ch.


mailto:info@iec.ch
http://www.iec.ch/
http://webstore.iec.ch/catalogue
http://www.iec.ch/searchpub
http://webstore.iec.ch/justpublished
http://www.electropedia.org/
http://std.iec.ch/glossary
http://webstore.iec.ch/csc
mailto:csc@iec.ch
http://webstore.iec.ch/catalogue
http://webstore.iec.ch/justpublished
http://std.iec.ch/glossary

IEC 60436 Ed. 4.0 - Preview only Copy via ILNAS e-Shop

IEC 60436

Edition 4.0 2015-10

INTERNATIONAL
STANDARD

NORME
INTERNATIONALE

colour
inside

Electric dishwashers for household use — Methods for measuring the
performance

Lave-vaisselle électriques a usage domestique — Méthodes de mesure de
I'aptitude a la fonction

INTERNATIONAL
ELECTROTECHNICAL
COMMISSION

COMMISSION
ELECTROTECHNIQUE
INTERNATIONALE

ICS 97.040.40 ISBN 978-2-8322-2970-5

Warning! Make sure that you obtained this publication from an authorized distributor.
Attention! Veuillez vous assurer que vous avez obtenu cette publication via un distributeur agréé.

® Registered trademark of the International Electrotechnical Commission
Marque déposée de la Commission Electrotechnique Internationale



IEC 60436 Ed. 4.0 - Preview only Copy via ILNAS e-Shop

-2- IEC 60436:2015 © IEC 2015

CONTENTS

O T O I S 7
LN I 75 16 L@ N 1 ] S 9
1 S T oo o1 10
2 NOrmative refereNCeS . ... 10
3 Terms, definitions and SYMDbDOIS ... 10
3.1 Terms and definitioNS .. ... 10
3.2 S MO e 14
3.2.1 Symbols related to the application of egg (6.4.5.3) ..coviiviiiiiiiiiiiieeen 14
3.2.2 Symbols related to the calculation of the drying index (7.2.3) .........cccooeevnnnen. 14
3.2.3 Symbols related to the calculation of the cleaning index (7.3.2) ......cccoecuienneen 14
3.2.4 Symbols related to the measurements (Clause 8 and Annex U) ..................... 15
3.2.5 Symbols related to the microwave calibration (Annex F) ......cc.ccoiiiiiiiiiin. 15

List Of MEASUIEMENES ..ot e e ees 15

5 General conditions for measuremMents . ... ... 16
5.1 LY o= = | 16
5.1.1 General iINformation ... ... 16
51.2 Free standing dishwashers ... 16
5.1.3 Built-in and integrated dishwashers ..o, 16

5.2 Sequence of test procedures and conditioning of the test machine ....................... 17
5.3 Electricity supply for machines ..o 17
5.3.1 Electricity supply for test machine...............coooiiii 17
5.3.2 Electricity supply for the reference machine...............ccooiiiiiiiiin e, 17

5.4 TSt PrOGIaAMIMIE . .ottt 18
5.5 AMDbiIent CONAITIONS ..o 18
5.6 LT AT = L S 18
5.6.1 GBIl Lo 18
5.6.2 Water temperature ... ... ..o e 18
5.6.3 Water hardnNeSsS ... 19
5.6.4 LAV L =Tl o1 (=TT U1 = T 19

5.7 D= (=T o =T o | S PPN 19
5.8 RIN S A0 e 20
5.9 T | PP 20

6 Combined cleaning and drying performance tests.........ooooi i 20
6.1 LT T=T =T =T Lo o] 0T o To 1= 20
6.2 0 - Y N 20
6.2.1 Composition of the test load ... 20
6.2.2 Requirements for pre-conditioning of new tableware.......................L 21
6.2.3 Requirements for conditioning of tableware ...............ccooiiiiiii i 21
6.2.4 Requirements for re-conditioning tableware ... 21

6.3 Soiling agents and preparation equipment ..o 21
6.4 Preparation and application of soiling agents ... 22
6.4.1 GBIl i 22
6.4.2 VLK e e e e aaas 22
6.4.3 1= R 24
6.4.4 MINCEA MEAL. ... e 26

6.4.5 o o PP 27



IEC 60436 Ed. 4.0 - Preview only Copy via ILNAS e-Shop

IEC 60436:2015 © IEC 2015 -3-

6.4.6 Oat FlaK S e e 28
6.4.7 SPINACKI L 28
6.4.8 /= T = 1 T o = 29

6.5 Drying of the soiled tableware items ... 30
6.5.1 GBIl e 30
6.5.2 Oven drying Method ... 30
6.5.3 AIr drying method ... 31

6.6 Loading and operating ......c.ooeiiii e 31
6.6.1 0 = T 1 o Vo X 31
6.6.2 L@ T 011 =1 12 o P PP 32

7 Combined cleaning and drying performance assessment..............oooiiiiiiin, 32
7.1 General rEQUITEMENTS .. ...t e e e e e eas 32
7.2 Determination of the drying performance............coooiiiiiii 33
7.21 General requirements to enable subsequent cleaning assessment ................ 33
7.2.2 Drying assessment ProCeaUIE. ... ... 33
7.2.3 Calculation of the drying iNdeX.......cccoviiiiiiii e 35

7.3 Determination of the cleaning performance ............cooooiiiiiii i 37
7.3.1 LT =Y o= =¥ 37
7.3.2 Calculation of the cleaning iNdeX ..........oiuiiiiiiiiii e 39
7.3.3 Dishwasher filter SyStems ... ..o 40
7.3.4 ASSESSING IN WG woiiiiiiiiiiiiiii 40

7.4 RO SUIES e e 41
7.41 EXpressing drying reSUS ..o 41
7.4.2 Expressing cleaning results ........oooiiiii i 41

8 Energy consumption, water consumption, cycle time and programme time .................... 41
8.1 LT oT=T =T =T Lo o] 0T o o 1= 41
8.2 Method Of MEASUIEMENT ... e e e 42
8.2.1 GBIl L 42
8.2.2 ENergy CONSUMPHION ...t 42
8.2.3 HoOt Water Nergy e 42
8.2.4 Water CONSUMPLION .. ..o 43
8.2.5 I 2 - PR 43

9 AIrborne acouStiCal NOISE... ... 43
Annex A (normative) Place settings and serving pi€Ces .........ccccoeiiiiiiiiiiciici i 44
A1 General INformation ... ... s 44
A.2 Test load specCifiCationNs ........cc.iiiiiii 44
Annex B (informative) Tableware specifications ...........ccocooiiiiiiii 48
Annex C (normative) lllustration of soil application quantities..................co. 57
C.1 SOOIl @PPlICATION .o 57
C.1.1 Soil application example for type A tableware items..............oooii. 57
C.1.2 Soil application example for type B tableware items............cccooiiiiiiiinn. 57
C.1.3 Soil application on the serving pieCes .........ooiii i 58
C14 Soil application quantities for different rated dishwasher capacities ............... 59
Annex D (informative) Pictures of the soiled items ..........ccoiiiiiiiiiii 60
Annex E (normative) Test additives. .. ..o 64
E.1 GBI AL e s 64
E.2 L= =Y oo =Y o | 64

E.3 RINSE @i o e e e s 64



IEC 60436 Ed. 4.0 - Preview only Copy via ILNAS e-Shop

-4 - IEC 60436:2015 © IEC 2015

E.4 T | PP 65
Annex F (normative) MICTOWAVE OVEN ........iiuiiiiiiiiie et e e 66
F.A1 Specification of the microwave oven ... ... 66
F.2 Calibration of the MiCrowave OVEN .........coiiiiiiiiii e 66
Annex G (normative) Through-circulation thermal cabinet.................oo 68
G.1 Specification of the thermal cabinet ... 68
G.2 Calibration of the thermal cabinet ... 68
Annex H (informative) Alternate cleaning and drying assessment tables .............................. 70
H.1 GBI AL e s 70
H.2 Alternate drying performance table ... 70
H.3 Alternate cleaning performance table ... 71
Annex | (normative) Description of the reference machine .............ccocooiiiiii i, 73
1.1 Specification of the reference machine ..., 73
1.1.1 GBIl L 73
[.1.2 General specifiCations ... 73
1.1.3 Guidelines for performance values...........cc.oiiiiiiiiiiii e 74

1.2 Installation and use of the reference machine .................cooii i, 74
1.3 Specification check of the reference machine ... 74
1.3.1 GBIl L 74
1.3.2 Checking spray arm rotation ... 75
1.3.3 Checking the water hardness.........cooviiiiiiiii e 75
1.3.4 Checking the energy consumption and water consumption ............................ 75
1.3.5 Checking the water level in the SUMP.......oooiiiiii e 75
1.3.6 Checking the water temperature in the sUmMp ........coooiiiiiiiiiii 75
1.3.7 Checking the cycle time ... ... 76
1.3.8 Checking the cleaning and drying performance............ccooviiiiiiiiiiieineeenn. 76

1.4 Reference machine loading plan . ... 76
Annex J (informative) Shade chart ... 78
J.1 GBI AL e s 78
J.2 Classification of shade NUMDbDErS .........oooiiiiiii e 78
Annex K (normative) Additional aspects of energy consumption of dishwashers .................. 79
K.1 L= a1 =Y N 79
K.2 Determination of left on mode POWer ... ..o 81
K.3 Determination of left on mode duration .............oooiiiiiiiiiii 82
K.4 Determination of end of cycle mode POWEr.........c.oiiuiiiiiiiiiii e 82
K.5 Determination of end of cycle mode duration ..............cooiiiiiiiiii 83
K.6 Determination of off MOde POWET ......coviiniiii 83
K.7 Determination of delay start mode POWEr .........coouiiiiiiiiii e 83
Annex L (informative) Addresses of SUPPHEIS ......oouiiiiiiiii i 84
L.1 T =T = T BT U1 o] o] 1= PPN 84
L.2 ARErNatiVe SUPPIEIS o e 88
L.2.1 GBNETAl e 88
L.2.2 Alternative food SOIlIS ... 88
Annex M (informative) Test report format...... ..o 89
M.1 L= a1 =Y N 89
M.2 Machine desCriplion ... o 89
M.3 Laboratory details ... 89

M.4 B =3 O] g Lo L1 1) o =TT 89



IEC 60436 Ed. 4.0 - Preview only Copy via ILNAS e-Shop

IEC 60436:2015 © IEC 2015 -5-

M.5 Test Results and measurements .. ... 89
M.5.1 ST 48] o PP 89
M.5.2 R SUIES e 89

Annex N (normative) Test enclosure for built-in and integrated dishwashers........................ 91
Annex O (informative) Internal evaluation guidelines ............ocooiiiiiiiiii e, 92
Annex P (informative) Test procedure for sensing programmes..........c.coveveeniiieineiineeneennn. 93

P.1 =Y a1 Y S 93

P.2 General CoONAItIONS ... e 93

P.3 [ o= Yo 1] T PPN 94

P.4 ST o) 111 o PN 94

P.5 Measured data .. ... ..o 94

Annex Q (informative) Additional rinse performance evaluation..................ccoooiviiiiinnnn. 95

Q.1 LT o= = | 95

Q.2 General CONAItIONS .....uiiii e e 95

Q.3 [ o = Yo 1] T PPN 95

Q.4 EVAIUALION . 95

Q.5 Measured data ... . ..o 96

Annex R (informative) Dishwasher filtration evaluation...............oooii 98

R.1 LY o= = | 98

R.2 General CONAITIONS ....cui i et 98

R.3 IS S o o L7 = 1T T o T 98
R.3.1 LT =Y o= =¥ 98
R.3.2 COffEE GrOUNAS ...t e 98
R.3.3 SPINACKI L e 100

R.4 EValUAE 0N . 100

Annex S (Informative) Flow chart — test sequence for IEC 60436 ...........cccoveviiiniiiiiiiiniennnen. 103
Annex T (normative) Instrumentation and acCuracy.........cocceeiiiiiiiiiiiii e, 104
Annex U (informative) Inlet water temperature influence on energy consumption ............... 105

U.1 LT o =T = | S 105

u.2 Cold water energy COrreCLION ... ....uiiuiiii e 105

u.3 Correlating energy consumption tests with different cold water inlet

LM P A U S e 106
U.3.1 LY o =T =Y 106
u.3.2 Estimating regional energy consumption from standard cold water
L0 0] 1= = (01 = 3PP 107
u.3.3 Estimating standard energy consumption from regional cold water
L0 0] oT=T = (U1 = PP 107
L= 1 o 1o Yo =Y o 2 128N 109
Figure 1 — Position of the glasses on the microwave turntable ..., 24
Figure 2 — The thermal cabinet for pre-drying of soiled cups, mugs and saucers................... 25
Figure 3 — Schematic view of the different beef pieces.......cccoiiiiiiiiii i, 26
Figure 4 — The thermal cabinet with soiled load items (30 place settings) .......c..ccooeeiiiiiinnnes 30

Figure G.1 — Location of the thermocouple on upper, intermediate and lower wire
£ 1= Y7 S 69

Figure K.1 — Measurement procedure for low power modes (Left on mode and Off
7o To L= PP 80

Figure K.2 — Measurement procedure for low power mode (End of cycle mode).................... 81



IEC 60436 Ed. 4.0 - Preview only Copy via ILNAS e-Shop

-6- IEC 60436:2015 © IEC 2015

Figure N.1 — Test enclosure for built-in and integrated dishwashers.............................. 91
Figure Q.1 — Example for an assessment light bOX..........coiiiiiiiiiiii e, 96
Figure Q.2 — Photo catalogue to assess spots on glasses........cooviviiiiiiiiiiiiiiii e 97
Table 1 — Evaluation of the drying performance ..o, 34
Table 2 — Evaluation to determine the drying performance............c.coooiiiiii i, 35
Table 3 — Evaluation of the cleaning performance............coooii i 38
Table 4 — Evaluation to determine the cleaning performance ............c.oooiiiiiiiin, 38
Table 5 — Numerical Values of the t-factor for statistical calculations ......................o. 40
Table A.1 — Specifications of tableware items ..o 45
Table A.2 — Composition of teSt 10adS ......cceiiiiii 46
Table B.1 — Tableware specifications ....... ..o e 48
Table C.1 — Soil application example for type A tableware items...............cooiiin. 57
Table C.2 — Soil application example for type B tableware items...............coccoiiiiiiiinnn. 58
Table C.3 — Soil application on the Serving Pi€Ces ......c..viiiiiiiii i 58
Table C.4 — Soil application quantities for different rated dishwasher capacities ................... 59
Table E.1 — Ingredients of reference detergent type D ........cooiiiiiiiiiiiiii e, 64
Table E.2 — Ingredients of reference rinse aid ... 65
Table H.1 — Alternate drying performance table ... 70
Table H.2 — Alternate cleaning performance table ..., 71
Table J.1 — Shade Chart ... e 78
Table P.1 — Test scenarios for testing the sensing programme ..............cooieiiiiiiiieeeeeeen, 93
Table P.2 — Example for a one week schedule ..o 94
Table R.1 — Evaluation to determine the cleaning performance ...............ccoocoiiiiininn, 101
Table R.2 — Soil application on the serving pieCes .........ooi i 102
Table R.3 — Soil application quantities for different rated dishwasher capacities ................. 102
Table T.1 — Specification of iNStrUMENtS ..o, 104



	English 
	CONTENTS


