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National foreword

This British Standard is the UK implementation of EN 50242:2008+A11:2012.
It is derived from TEC 60436:2004, incorporating amendment 1:2009 and
amendment 2:2012. It supersedes BS EN 50242:2008 (dual numbered as

BS EN 60436:2008) which is withdrawn.

The start and finish of text introduced or altered by amendment is indicated
in the text by tags. Tags indicating changes to IEC text carry the number

of the IEC amendment. For example, text altered by IEC amendment 1 is
indicated by M.

The CENELEC common modifications have been implemented at the
appropriate places in the text. The start and finish of each common
modification is indicated in the text by tags 1.

Where a common modification has been introduced by amendment, the tags
carry the number of the amendment. For example, the common modifications
introduced by CENELEC amendment A1l are indicated by Cal.

The UK participation in its preparation was entrusted by Technical Committee
CPL/59, Performance of household electrical appliances, to Subcommittee
CPL/59/1, Dishwashers and washing machines.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from
legal obligations.

Amendments/corrigenda issued since publication

Date Comments

30 April 2009 Implementation of CENELEC modifications
to IEC 60436:2004, still dual numbered as
BS EN 50242:2008

30 June 2013 Implementation of IEC amendment 1:2009, amendment
2:2012, and CENELEC amendment A11:2012 to

IEC 60436:2004, with CENELEC modifications to both
IEC amendments. This document remains dual
numbered as BS EN 50242:2008.

Documents

Document Sharing Hub

Full document details: BS EN 60436:2008+A11:2012


http://www.avadocuments.com/doc/bs-en-60436-2008-a11-2012
http://www.avadocuments.com/doc/bs-en-60436-2008-a11-2012

EUROPEAN STANDARD EN 50242:2008+A11
NORME EUROPEENNE

EUROPAISCHE NORM September 2012

ICS 97.040.40

English version

Electric dishwashers for household use -
Methods for measuring the performance
(IEC 60436:2004, modified)

Lave-vaisselle électriques pour usage Elektrische Geschirrspuler fur den
domestique - Hausgebrauch -

Méthodes de mesures de I'aptitude a la Messverfahren fur

fonction Gebrauchseigenschaften

(CEI 60436:2004, modifiée) (IEC 60436:2004, modifiziert)

This European Standard was approved by CENELEC on 2007-09-01. CENELEC members are bound to
comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving this European
Standard the status of a national standard without any alteration.

Up-to-date lists and bibliographical references concerning such national standards may be obtained on
application to the Central Secretariat or to any CENELEC member.

This European Standard exists in three official versions (English, French, German). A version in any other
language made by translation under the responsibility of a CENELEC member into its own language and
notified to the Central Secretariat has the same status as the official versions.

CENELEC members are the national electrotechnical committees of Austria, Belgium, Bulgaria, Cyprus, the
Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, Ireland, Italy,
Latvia, Lithuania, Luxembourg, Malta, the Netherlands, Norway, Poland, Portugal, Romania, Slovakia,
Slovenia, Spain, Sweden, Switzerland and the United Kingdom.

CENELEC

European Committee for Electrotechnical Standardization
Comité Européen de Normalisation Electrotechnique
Europaisches Komitee fiir Elektrotechnische Normung

Central Secretariat: rue de Stassart 35, B - 1050 Brussels

© 2008 CENELEC -  All rights of exploitation in any form and by any means reserved worldwide for CENELEC members.

Ref. No. EN 50242:2008 E
EN 60436:2008 E

Documents

Document Sharing Hub

Full document details: BS EN 60436:2008+A11:2012


http://www.avadocuments.com/doc/bs-en-60436-2008-a11-2012
http://www.avadocuments.com/doc/bs-en-60436-2008-a11-2012

BS EN 50242:2008+A11:2012

BS EN 60436:2008+A11:2012

EN 50242:2008+A11:2012

EN 60436:2008+A11:2012 -2-

Foreword

This European Standard consists of the text of IEC 60436:2004 prepared by SC 59A, Electric
dishwashers, of IEC TC 59, Performance of household electrical appliances, together with all
common modifications necessary for application in Europe. These common modifications
have been prepared by the Technical Committee CENELEC TC 59X, Consumer information
related to household electrical appliances.

The text of the draft was submitted to the formal vote and was approved by CENELEC with a
double numbering: EN 50242/EN 60436 on 2007-09-01.

This European Standard supersedes EN 50242:1998 (+ corrigendum February 2000) + A1:1999 +
A2:2001 + A3:2003.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2008-10-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2010-09-01

Clauses, subclauses, notes, tables and figures which are additional to those in IEC 60436:2004
are prefixed “Z”.

Text of EN 50242/EN 60436

The text of this European Standard consists of the text of the International Standard
IEC 60436:2004 including the European common modifications.

Foreword to amendment A11

This amendment (EN 50242:2008/A11:2012/ EN 60436:2008/A11:2012) includes the texts of
IEC 60436:2004/A1:2009 and IEC 60436:2004/A2:2012 prepared by IEC subcommittee 59A "Electric
dishwashers" of IEC/TC 59 "Performance of household and similar electrical appliances”, together
with the common modifications prepared by CLC/TC 59X "Performance of household and similar
electrical appliances".

The following dates are fixed:

— latest date by which this document has to be implemented (dop) 2013-08-06
at national level by publication of an identical
national standard or by endorsement

— latest date by which the national standards conflicting (dow) 2015-08-06
with this document have to be withdrawn

Clauses, subclauses, notes, tables, figures and annexes which are additional to those in IEC
standards are prefixed “Z”.

Clauses, subclauses, notes, tables, figures and annexes which are new common modifications are
written in red letters.

Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights. CENELEC [and/or CEN] shall not be held responsible for identifying any_or all such
patent rights. ocuments
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This document has been prepared under a mandate given to CENELEC by the European Commission
and the European Free Trade Association, and supports essential requirements of EU Directive(s).

For the relationship with EU Regulation No 1016/2010, see informative Annex ZZ, which is an integral
part of this document.

Endorsement notice

The texts of the International Standards IEC 60436:2004/A1:2009 and IEC 60436:2004/A2:2012 were
approved by CENELEC as a European Standard with agreed common modifications.
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1 Scope

This European Standard (] applies to electric dishwashers for household use that are
supplied with hot and/or cold water.

The object is to state and define the principal performance characteristics of electric
dishwashers for household use and to describe the standard methods of measuring these
characteristics.

This standard is concerned neither with safety nor with performance requirements.

2 Normative references

The following referenced documents are indispensable for the application of this document.
For dated references, only the edition cited applies. For undated references, the latest edition
of the referenced document (including any amendments) applies.

EN 50564:2011, Electrical and electronic household and office equipment — Measurement
of low power consumption (IEC 62301:2011, modified)

EN 60350, Electric cooking ranges, hobs, ovens and grills for household use + Methods
for measuring performance [C) (IEC 60350)

EN 60704-2-3, Household and similar electrical appliances * Test code for the
determination of airborne acoustical noise + Part 2-3: Particular requirements for dishwashers
(IEC 60704-2-3)

EN 60704-3, Test code for the determination of airborne acoustical noise emitted by
household and similar electrical appliances * Part 3: Procedure for determining and verifying
declared noise emission values [C) (IEC 60704-3)

[©) EN (]l 60705, Household microwave ovens + Methods for measuring performance
(IEC 60705)

EN 60734, Household electrical appliances * Performance + Hard water for testing
(IEC 60734)

FprEN 1SO 80000-1:2012"), Quantities and units — Part 1: General (1SO 80000-1:2009)
ISO 607, Surface active agents and detergents + Methods of sample division

ANSI/AHAM DW-1:1992, American National Standard: Household electric dishwashers

ISO 3310, Test sieves - Technical requirements and testing

IEC 62301, Household electrical appliances — Measurement of standby power

1) To be published. Documents
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3 Definitions related to the appliance

3.1

dishwasher

machine which cleans, rinses, and dries dishware, glassware, cutlery, and, in some cases,
cooking utensils by chemical, mechanical, thermal, and electric means. A dishwasher may or
may not have a specific drying operation at the end of the program

3.2

rated dishwasher capacity

whole number of place settings together with the serving pieces (see Annexes A & B) stated
by the manufacturer, which can be cleaned and dried when loaded in accordance with the
manufacturer’s instructions

3.3
operation
each event that occurs during the dishwasher programme such as cleaning, rinsing or drying

3.4

programme

series of operations which are pre-defined within the dishwasher and which are declared as
suitable for specified levels of soil and/or type of load and together form a complete cycle

3.5

cycle

complete washing, rinsing, and drying process, as defined by the programme selected,
consisting of a series of operations

3.6

programme time

programme time is measured from the initiation of the programme (excluding any user
programmed delay) until an end of programme indicator. If there is no end of programme
indicator, the programme time is equal to the cycle time

3.7

cycle time

cycle time is measured from the initiation of the programme (excluding any user programmed
delay) until all activity ceases (i.e. the end of the cycle)

3.8

automatic dispenser

device activated automatically which injects or dispenses detergent, rinse agent, etc., one or
more times into the dishwasher at predetermined points in the dishwasher cycle

3.9

non-automatic dispenser

device, usually a fixed cup or cavity on the dishwasher door, cover, or dish rack, which
deposits a previously measured amount of detergent, rinse agent, etc., into the dishwasher at
the beginning of the dishwasher cycle

3.10
water softener
device which reduces the hardness of water

3.1
rack
support for holding dishware, cutlery, and/or glassware in the dishwasher
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3.12

detergent

cleaning agent in powder, granular, tablet or liquid form, manufactured for use in household
electric dishwashers to aid in the removal of food soils by chemical means

NOTE A reference detergent in powder form is specified for use in this standard (see 5.7).

3.13

rinse agent

chemical agent added to the water in the last rinsing operation to improve the drying effect
and reduce water marks

NOTE Two reference rinse agents are specified for use in this standard (see 5.8).

3.14
serving pieces
defined set of crockery and cutlery for serving (see Annexes A and B)

3.15
place settings
defined set of crockery, glass and cutlery for use by one person (see Annexes A and B)

3.16

off mode

mode where the product is switched off using appliance controls or switches that are accessible
and intended for operation by the user during normal use to attain the lowest power consumption
that may persist for an indefinite time while connected to a mains power source, and used in
accordance with the manufacturer’s instructions

NOTE 1 Where there are no controls, the dishwasher is left to revert to a steady state power consumption of its
own accord.

Note deleted

3.17

left on mode

lowest power consumption mode that may persist for an indefinite time after the completion
of the programme, opened and unlatched door without any further intervention of the user Cul

NOTE In some products, this mode may be an equivalent power to off mode.

3.18

delay start mode

the average power consumption of the mode where the user has selected a specified delay to
the commencement of the programme. This mode is only applicable to dishwashers that provide
a delay start function for the user

Note deleted

3.Z1

left on mode duration

time for the dishwasher to revert automatically to off mode after the end of the programme
with the door unlatched and opened; mode applies if the dishwasher is equipped with a power
management system

NOTE 1 to entry: The left on mode duration is declared by the manufacturer.

NOTE 2 to entry: End of programme is reached when end of programme indicator is activated or wh j\it]
ceases if there is no end of programme indicator (according to 3.6 and 3.7). eﬁbﬁ“ﬁients
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3.22
power management system
system within the dishwasher which allows it to revert automatically to off mode

4 List of measurements

Standard methods of measuring the performance characteristics are determined as follows:

— the cleaning performance according to Clause 6;

— drying performance according to Clause 7;

— energy, water consumption and time according to Clause 8;
— airborne acoustical noise according to Clause 9.

5 General conditions for measurements
For energy labelling purposes the standard is only used with cold water.

5.1 General

The dishwasher manufacturer’s instructions regarding installation and use of the dishwasher
shall be followed, except where there is a conflict, in which case this standard shall prevail.

Performance tests according to this standard document shall be generally carried out on a
new machine, with a reference machine running parallel with the machine(s) under test, i.e.,
at the same time under the same conditions using soil prepared at the same time from the
same batch. [En) The reference machine shall be in accordance with the description given in
Annex E or Annex ZB. Rounding shall only be applied to reported values in Z1, Z2 and Annex L.
If numbers have to be rounded, they shall be rounded to the nearest number according to
FprEN ISO 80000-1:2012, B.3, Rule B. If the rounding takes place to the right of the comma,
the omitted places shall not be filled with zeros.

The reference machine shall always be installed as a free standing machine independent of
the type of machine under test.

Before commencing measurements, the dishwasher and the reference machine shall be
checked to ensure that they are operating properly.

All tests shall be started with the appliances at the ambient temperature according to 5.5.

5.1.1 Free standing dishwashers

Dishwashers shall be tested as free standing except where they are designated as built—in or
integrated (refer to 5.1.2).

[©) The dishwasher manufacturer’s instructions regarding installation and use of the dishwasher
shall be followed.

5.1.2 Built in and integrated dishwashers

Built-in dishwashers have to be installed in an enclosure. See Annex |, Figure 1.1.

The front edge of the housing of the dishwasher (except the door) shall be 20 mm to 25 mm
behind the front edge of the test enclosure. If required by the manufacturer’s instructions, the
enclosure shall be provided with ventilation openings accordingly.
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If an appliance is provided with spacers, strips or other special means of solid or resilient
material for closing the gap(s) between the contours of the appliance and the cabinet
enclosure, these means shall be used accordingly. If such means are not provided, the gap(s)
shall be left open.

Appliances to be integrated shall be installed under the same conditions as built-in
appliances. In addition, the door of the dishwasher shall be equipped, in accordance with the
manufacturer’s instruction, with a board of the maximum size allowed by the manufacturer
and of the same material and thickness as the test enclosure; see Annex .

Moreover, for integrated types, the test enclosure shall be provided, in accordance with the
manufacturer’s instructions, at its lower front side with a skirting board of the maximum height
which corresponds with the size of the board on the door of the appliance and of the same
material and thickness as the test enclosure, see Annex |. If no instructions are given by the
manufacturer, a skirting board as described above shall be pressed against the skirting board
of the appliance.

5.2 Conditioning of the machine under test and sequence of test procedures

Before conducting the performance tests, the dishwasher shall be operated for at least
three complete cycles using a clean load with reference detergent (specified in 5.7) and without
rinse agent. If noise measurements should be done, they should be carried out before any
performance measurements and in accordance to Clause 9. No additional cycles shall be
carried out on the machine under test between the sequential steps specified in the following
procedure. The performance tests shall be performed in the following order: cleaning
performance (Clause 6) then drying performance (Clause 7).

The tests shall be performed in the following order: cleaning performance (Clause 6) then drying
performance (Clause 7). The determination of energy, water and cycle/program time (Clause 8)
shall be done in conjunction with a cleaning performance test (Clause 6).

NOTE 1 The above sequence is necessary for better reproducibility, i.e. to avoid differences in drying
performance due to the aging process of the plastic parts in the dishwasher (for example, racks).

NOTE 2 Any cycles or operations performed on the appliance during the manufacture of the product are ignored.

NOTE 3 Noise tests require that the test should be carried out before the rinse aid dispenser is filled for the first
time.

5.3 Electricity supply for machines
5.3.1 Electricity supply for test machine
5.3.1.1 Voltage
The supply voltage shall be maintained at 230 V + 1 %.

The supply voltage measured during the tests shall be recorded.

NOTE Also the micro-wave oven shall be operated under the same conditions.

5.3.1.2 Frequency

The supply frequency shall be set at the rated frequency of the machine and maintained
within the range + 1 % throughout the test. If a frequency range is indicated, then the testing
shall be carried out at the nominal frequency of the country in which the appliance is intended
to be used. The measured frequency shall be reported.

NOTE |If the rated frequency of the machine differs from the system frequency of the country of intended use,
measurements should be carried out at the nominal frequency of the country of intended use.
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5.3.2 Electricity supply for the reference machine
5.3.2.1 Voltage

The supply voltage shall be set at 230 V a.c. and maintained within £ 1 % throughout the test.
The measured voltage shall be reported.

5.3.2.2 Frequency

The supply frequency shall be set at 50 Hz and maintained within = 1 % throughout the test.
The measured frequency shall be reported.

5.4 Test programme

£ The programme to be tested shall be the cycle which cleans normally soiled tableware
(standard cleaning cycle) and shall be named “eco”. The name “eco” shall be used once and
exclusively for this standard test programme. The only other additional information which could
be combined with the term “eco” is temperature.

NOTE The formatting of the phrase “eco” is not restricted in terms of font, font size, case sensitivity, colour or
accentuations like the usage of italic letter or underlining etc.

The same programme shall be used for measuring the cleaning performance according to
Clause 6, the drying performance according to Clause 7, the energy and water consumption
and time according to Clause 8, and the noise according to Clause 9, if tested.

Additional programmes may then be tested.

5.5 Ambient conditions

The following ambient conditions shall be maintained throughout the measurements.

Oven drying method

— Ambient temperature of the room: [0 (23 +2){c] °C
— Relative humidity: [©) (55 + 5){c] % RH

Air dry method

— Ambient temperature of the room: [0 (23 £ 2){c] °C
— Relative humidity: (65+10) % RH

The ambient temperature and the relative humidity measured during the tests shall be
reported in the test report.

For energy label purposes the air dry method is not permitted.

5.6 Water supply
5.6.1 General

The actual water conditions (temperature, hardness, and pressure) maintained during the
tests shall be reported in the test report.

NOTE Some countries specify a hot water temperature for regulatory purposes, in which case this water
temperature should be used for testing.
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5.6.2 Water supply * Temperature
The temperature of the supply water shall be

— cold water feed temperature:
e (151 2)°C.
— hot water feed temperature:
o temperature indicated by the manufacturer + 2 °C, or
« where a range is specified which does include 60 °C, (60 £ 2) °C, or

« where a range is specified which does not include 60 °C, the value nearest to
60 °C + 2 °C, or

e (60 % 2) °C, if instructions are not given.

[ The volume of the water pipe after the measurement device for temperature up to the
connection point to the water inlet hose of the test dishwasher shall not exceed 250 ml.

If a bypass to drain water is installed at each connection to the water inlet hose(s) of the
dishwasher the bypass shall be opened before starting tests until the water inlet temperature is
in the required range. If the temperature is measured in the circulation loop, the volume of the
spur taking the water from the circulation loop shall not exceed 250 ml.

For energy label purposes the use of hot water is not permitted.

5.6.3 Hardness

A water hardness of (2,5 £ 0,5) mmol/l for hard water areas or < 0,7 mmol/l for soft water
areas shall be used. If water hardness needs to be adjusted to meet these specifications, it
shall be prepared according to EN 60734 — Method C. The measured water hardness
shall be reported. The water hardness used in the test shall be the one most applicable to the
country of intended use.

For energy label purposes only water of 2,5 +/- 0,5 mmol/l shall be used.

If the appliance is not equipped with a water softener the hardest water which is permitted by
the manufacturer's instructions shall be used.

NOTE The impact of water hardness variation between 0,0 mmol/l to 0,7 mmol/l is still under investigation.

5.6.4 Water pressure

The pressure of the water supply at each water inlet shall be set at 240 kPa and shall be
maintained within the range * 20 kPa, including during all fills. The measured water pressure
shall be reported. Where the manufacturer specifies a range of water pressure that does not
include 240 kPa + 20 kPa, the water pressure shall be set at the end of the pressure range
closest to 240 kPa + 20 kPa.

5.7 Detergent

For energy label purposes the reference detergent B, as described in Annex D, shall be used.
The quantity shall be as recommended by the manufacturer. But shall not be more than

- 2,5 g/place setting for dishwashers with a capacity of > 10 place settings;

- 3,0 g/place setting for dishwashers with a capacity of < 10 place settings.
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If no recommendation is given by the manufacturer, use
- 2,0 g/place setting for dishwashers with a capacity of > 10 place settings;

- 2,5 g/place setting for dishwashers with a capacity of < 10 place settings.
The quantity of detergent, in grams per place setting, used during the tests shall be recorded.

The detergent shall be placed in the dishwasher immediately prior to starting the programme.
If a dispenser is incorporated in the dishwasher it shall be used. The dispenser shall be clean
and dry prior to the placement of detergent. In the absence of manufacturer’'s
recommendations, the detergent shall be placed in the main compartment of the dispenser.

Detergent from the same batch shall be used for the dishwasher under test and for the
reference dishwasher.

The detergent shall be stored in waterproof bags in quantities of no more than 1 kg in a cool
and dry atmosphere. It shall be used within six months after production and within one month
of opening.

Before using, the detergent shall be homogenized in accordance with 1ISO 607 for example using a
sample dividing device.

NOTE For a supplier of a suitable sample dividing device, see Annex F.

5.8 Rinse agent

The rinse agent as described in Annex D shall be used. For a water hardness of 2,5 mmol/l,
Formula Ill rinse aid (acidic) shall be used. For a water hardness of < 0,7 mmol/l, Formula IV
(neutral) rinse aid shall be used.

For energy labelling purposes only Formula Ill rinse aid (acidic) shall be used.

NOTE 1 As a guide, acidic rinse agent is to be used with hard water and neutral rinse agent with soft water.
However, where one type of rinse aid is not generally available in the country of intended use, the other may be
specified regardless of the water hardness. In dishwashers with softeners in hardwater areas, the hardness in the
final rinse will be below 0,7 mmol/Il.

For dishwashers with an adjustable automatic dispenser, the setting shall be as
recommended by the manufacturer. In the absence of such an indication, the setting shall be
used which gives the lowest quantity of rinse aid.

NOTE 2 Any recommendation by the manufacturer to the user to manually adjust the initial setting, based on
experience, is disregarded.

For machines without automatic dispensers, the rinse agent shall be added manually, if so
recommended by the manufacturer and in accordance with their instructions.

5.9 Salt
If the dishwasher is equipped with a water softener that requires salt, fill in accordance with

the manufacturer’s instructions for the water hardness used for the test. For specification of
the salt, see Annex D.

6 Cleaning performance

6.1 General and purpose
The purpose of this test is to measure how well the appliance cleans normally sBﬁ‘b‘i.ﬁﬁents

settings and serving pieces.
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The tests are carried out in parallel with one of the reference machines specified in Annex E
or Annex ZB. Soiling of the test loads for the test machine(s) and the reference machine
shall be prepared in parallel.

The reference machine shall also be run in parallel with any test machine(s). For a large
number of test loads, it may be necessary to have more than one person preparing soils, but
one person shall prepare each soil type for all loads. Similarly, one person shall apply each
soil type for all loads (person preparing soils may be different than the person applying soils).

Detergent and rinse agents are used according to 5.7 and 5.8.
The sequence of the test procedure as specified in 5.2 shall be followed.
For details of preparation, the instructions of the video available by the supplier given in
Annex F must be followed. Additionally Annex N contains pictures of typical soilings.
NOTE If only a cleaning evaluation is to be undertaken, the evaluation may be commenced as soon as the

dishwasher indicates the end of the programme and the evaluator can safely handle the load.

6.2 Load

The test load shall consist of the whole number of complete place settings plus the
corresponding serving pieces (see Annex A or B) which together comprise the manufacturer’s
rated capacity.

For energy label purposes load only according to Annex A shall be used.

NOTE The reference machine always uses a load style from Annex A, irrespective of the load style used on the
test machine.

All items shall be thoroughly clean and dry so that they could achieve a score of 5 before
soiling. Any evaluation shall be done in accordance with 6.7. If a load item needs to be
cleaned or reconditioned, items can be washed by hand or washed in a dishwasher but all
reconditioned items shall be washed in a dishwasher that dispenses IEC rinse aid (refer
Annex D) in the final operation prior to the next test.

NOTE Reconditioning in a dishwasher should be done using detergent B (refer Annex D).

Any items with imperfections likely to affect the evaluation or with chips or cracks shall be
removed and replaced.

The items should be used for not more than 200 cycles where soiling is applied.

After each cleaning performance test with five to eight cycles a special normalization cycle
shall be performed in order to avoid residual scale formation on the test load. For this purpose
clean load is loaded into a dishwasher (no test- or reference machine) having a normal / daily
use programme. This programme is run with 30 g of anhydrous fine granular citric acid
(Supplier see F.Z2) instead of detergent for one cycle.

In case new test load is started to use in the tests, ten cycles using detergent (specified in
5.7) and rinse aid (specified in 5.7) shall be performed in order to avoid the deviations in the
test results of tests performed with new load and used load.

Soup plates (specified in A.2) soiled with oat flakes (specified in 6.4.5) shall be free of starch
residues from the previous tests.

NOTE This can be checked by Lugols solution after each cleaning performance test. Lugols solution is a 1 %
lodine/potassium iodide solution (Merck 109261), which may be obtained from supplier mentioned in F.Z2.
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6.3 Soiling agents
The following soiling agents are required:

milk;

— tea;

— minced meat;

- €gg;

— oat flakes;

— spinach;

— margarine.

All food products, at the time they are used for the preparation of soiling agents to this
standard, shall be within the “use-by” date or before their expiry date stated on the product.
The remains of newly opened packets of tea and oat flakes may be used for subsequent tests
for a period of up to 60 d after opening, if the contents are stored in a sealed container.

Specific directions are provided in the following section for storage and re-use of spinach after
defrosting.

[©) All soiling materials used for the reference machine and for the machine under test shall be
from the same batch.

For energy labelling purposes it is necessary that the soilings have the same properties in all
laboratories to ensure comparable and reproducible results.

Soilings from the same batch are offered by the supplier mentioned in F.14.

6.4 Preparation and application of soiling agents

Unless specifically stated otherwise, all soiling agents are to be freshly prepared for each test
and have to be finally prepared and applied to the test items at the date of testing.

The whole amount of each soiling agent needed for the test (grams/setting x number of
settings) shall be weighed out, divided into portions as necessary and applied as specified to
the parts of the setting.

It is then recommended to start by pre-heating the microwave oven for the milk soiling. During
this time prepare the tea soiling. During the pre-drying period for the tea (one hour) prepare
and apply the rest of the soiling agents.

NOTE 1 Refer to Annex C for an illustration of soiling distribution and quantities.

NOTE 2 Refer to Annex ZA for illustration of soiling.
6.4.1 Milk
6.4.1.1 Items required for preparation

— Any U.H.T. milk with 1,5 % — 2 % fat content may be used. U.H.T. milk shall have a “use-
by” date, or expiry date, of at least 1,5 months from the date of the test. Fresh 2 % fat
content homogenized milk may be used within its expiry date and shall be kept
refrigerated. U.H.T. milk shall be refrigerated after opening and shall be used within
2 days of opening.

For energy label purposes only UHT milk shall be used.

+ Microwave oven with a glass turntable as specified in Annex G.
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— Laboratory glasses without drain (250 ml capacity — See Annex A or B) with dimensions:
e height: 115 cm
o diameter: 60 cm

-~ Pipette (10 ml) (see F.Z1) (]

6.4.1.2 Conversion

If the power levels of the microwave oven used are not equal to the rated values (780 W and 150 W)
according to Annex G but within the given tolerances the heating times shall be corrected as follows:

Bosch model HMT 752F Approved microwave oven for tests
, Hih =0 (Z.1)
A ul™ .
! Pu,1 Pu,1
P -t P -t
g =p lup=p— (2.2)
u,2 u,2
where
P, is 780 W;
P, is 150 W;
141 is 4 min;
t is 10 min;
Z is the recommended time setting in min in the attached data sheet which will be

delivered together with the microwave oven as described in G.1;
P,+ is the actual max. power level used in W (measured according to EN 60705);
1,1 is the corresponding heating time to be used in min;
Py, s the actual reduced power level used in W [determined by Formula (Z.3)];
t,» s the corresponding actual heating time to be used in min.

Pu 1
Pu,2: ’ (ton_t up) (Z.3)
tp
where
Iy is the time of the elementary period of the magnetron in the microwave oven at the

reduced power level in s;
fon is the time the microwave oven is on within the elementary period in s;
Lup is 1,6 s, which is the magnetron filament heating-up time.
Use levels, which are close to the rated levels.

6.4.1.3 Pre-heating the microwave oven

Before cooking the milk in the glasses, heat up the microwave oven as follows.

e Place six glasses, each filled with 50 ml of water, in the microwave oven,;

e Place the glasses symmetrically in a circle of 160 mm diameter (centre of the circle = centre of the
glass turntable). See Figure 1.

e Operate the microwave oven for 4 min or respectively Z min depending on the oven type (see
above) at a power level of 780 W and then for 10 min at a power level of 150 W, or at the
corrected cooking times calculated above for the power level used. The time Z can be found in the
technical instructions for the particular microwave.

After pre-cooking, take the water-filled glasses out of the microwave oven.
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6.4.1.4 Application

Upon removal from the refrigerator, shake the milk well for approximately 30 s before each
application. Immediately after the shaking, pour 10 ml into each glass using a pipette and
immediately carry out the cooking process. Use one glass for each place setting.

NOTE It is recommended to use the pipette of Socorex Company. Details given in F.Z1.
Any remaining milk shall be put back into the refrigerator, without delay.

6.4.1.5 Cooking process

Immediately after the pre-heating has been completed, place 6 glasses with milk (10 ml/glass)
in the microwave oven and cook the glasses continuously under the same conditions, i.e., for
4 min at 780 W and 10 min at 150 W, or at the corrected conditions.

During each cooking operation there shall always be 6 glasses, with milk, in the microwave
oven. The glasses shall be placed on the turntable as shown in Figure 1 and the base of
beaker shall remain flat on the turntable.

NOTE If more than 6 glasses are required for testing, an additional 6 may be cooked immediately after the first
set of 6 glasses, without repeating the pre-heating process.

After the cooking period in the microwave oven, the colour of the cooked milk shall be compared
with the [C) shade (Cl chart in Annex K. The colour at the bottom of the glass shall [C) have (c] at
least colour [C) of shade (C] No. 4 on the [C) shade (C] chart and not exceed colour [C) of shade
No. 6. Small areas of the milk skin shall not be darker than colour of shade No. 12 on the
shade (] chart.

NOTE For colour comparing only original colour sheets shall be used, which may be obtained from supplier
mentioned in F.7.
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t1) Centre of the beakers to lie
on a circle of 160 mm The beaker shall remain
flat and flush on the platter
surface
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Figure 1 — Position of the glasses on the microwave turntable

6.4.2 Tea

Use tea with the following characteristics:

« tea type: black

« tea quality: ceylon

o leaf quality: orange pekoe
e leaf size: broken

The tea recommended in Annex F meets these requirements.

For energy label purposes only black tea as described in Annex F shall be used.
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6.4.2.1 Preparation

Pour 1 | of boiling water over 6 g of tea and allow to stand in a covered container, for a period
of 5 min Afterwards, pour the tea through a sieve (mesh aperture 1 mm) into a second
container. Ensure that the total hardness of the water used for making the tea is between
2,0 mmol/l and 3,0 mmol/l.

[© For energy label purposes the hardness of the water shall be as defined in 5.6.3. If the
hardness needs to be adjusted it shall be prepared according to EN 60734 - Method C.

NOTE Tap water, mineral water or water prepared in accordance with 5.6.3 that meets the above specification
may be used.

6.4.2.2 Pre-drying for oven drying method

Half-fill the cups and saucers with tea, ensuring an even distribution over cups and saucers
respectively. Place the cups and saucers in a preheated to 80 °C thermal cabinet (see Annex G)
[©) within 5 min (cl, and leave to dry for a period of 1 h. [C) While loading the power has to be
switched off. Ensure that the dishes are not placed too closely together. Remove the items
from the thermal cabinet and empty out any remaining tea, and discard.

6.4.2.3 Pre-drying for air drying method

Half fill the cups and saucers with tea, and allow to pre-dry at ambient conditions for one
hour. Carefully decant the excess tea from the cup and saucer so that approximately 20-30 ml
of tea are remaining in both the cup and the saucer, retaining as many particles as possible.
The decanted tea is discarded.

For energy label purposes this chapter is not applicable.

6.4.3 Minced meat

Prepare a sufficiently large amount of minced pork and minced beef at a ratio of 1:1 (cl, to
ensure a homogeneous mix. Remove all fat and sinew from the meat before mincing. Use an
electric meat grinder, with a perforated disc, with 4,5 mm diameter holes (approximately 50).
Choose a setting where the amount of minced meat production is approximately 700 g per min.
(r/min approx. 150).

6.4.3.1 Preparation and storage

[© Mix the minced meat with good quality hens eggs; ensure that the eggs are refrigerated
before use.

Mix 50 g whisked whole egg (see 6.4.4 for specification) to every 150 g minced meat, mix well,
divide into 60 g portions. Wrap [C) airseal in aluminium foil, or place in closed containers,
or place in sealed plastic bags and freeze. Before use, allow the meat to defrost to ambient
conditions and mix with water at a ratio of 30 g minced meat to 8 g water, until homogeneous.

6.4.3.2 Application
« Items to be soiled

Half of [C) the total number of (C] dinner plates and the large (20 cm) serving bowl (7 or more
place settings only).

¢ Quantity of soil

1,5 g per place setting for the plates and 4 g for the serving bowl.
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¢« Method of soiling

Use a plastic fork. Based on the number of place settings, calculate the total weight
of soil that will be needed. Place an amount of minced meat, slightly more than required, in
a container along with the fork. Weigh the container, minced meat and fork. Apply the soil
to the load items, with the fork, until the required soil amount has been applied, i.e., the
weight of the container, plus minced meat, plus fork, has been reduced by the amount
required for the load. Soils shall be evenly distributed. Soil can be added or removed to
ensure the exact amount.

— Dinner plates

The minced meat soil is applied evenly to the upper surface of each plate, ensuring that a
space of 20 mm around the edge is left clean. In the case of an uneven number of place
settings, only apply minced meat to half of the surface of the last odd numbered plate (the
other half is used for the egg).

— Large serving bowl

The minced meat soil is applied to the bottom and inner sides, ensuring that a space of
20 mm around the edge is left clean.

6.4.4 Egg

Use good quality hens eggs weighing 50 g to 65 g each, at room temperature. Eggs should be
at least 7 d old but not past their “use-by”, or expiry date. Eggs shall be stored in the
refrigerator until required. Eggs shall be at ambient conditions prior to use.

NOTE 1 Tests have shown that very fresh eggs change in their consistency over the first few days after laying: a
minimum of 7 d after laying ensures stability.

NOTE 2 The tolerances 50...65 g are covered by class M of European eggs labelling (53...63 g).

6.4.4.1 Preparation

Use at least three eggs and separate the egg white from the egg yolk. Remove the yolk sac.
Mix egg yolks with a fork in a bowl.

6.4.4.2 Application
+« |tems to be soiled

Half of the total number of dinner plates, half of the total number of dessert plates, all the
forks.

e Quantity of soil:
2 g of egg per place setting is used to soil crockery and cutlery.
e« Method of soiling:

Use a pastry brush with a width of approximately 25 mm (see Annex F) (l. Based on
the number of place settings, calculate the total weight of soil that will be needed. Place an
amount of egg, slightly more than required, in a container along with the brush. weigh the
container, egg and brush. Apply the soil to the load items, with the brush, until the required
soil amount has been applied, i.e., the weight of the container, plus egg, plus brush has
been reduced by the amount required for the load. Soils shall be evenly distributed. Soil can
be added or removed to ensure the exact amount.
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First soil the forks.

— Forks:

Apply a thin, even layer of egg soil to both sides of the head of each fork from the total
quantity of soil. Place the forks on a separate plate, prong down. Allow to dry in this
position.

Then soil the dinner and dessert plates.

— Dinner plate:

The egg soil is applied evenly to the upper surface of each plate, ensuring that a space of
20 mm around the edge is left clean. In the case of an uneven number of place setting,
only apply egg to half of the surface of the last odd numbered plate (the other half is used
for the minced meat).

— Dessert plates:
The egg soil is applied evenly to the upper surface of each plate ensuring that a space of
20 mm around the edge is left clean. In the case of an uneven number of place settings,

only apply egg to half of the surface of the last odd numbered plate (the other half is used
for the spinach).

6.4.5 Oat flakes

Use uncooked small oat flakes.

For energy label purposes use the oat flakes as described in Annex F.

NOTE If the use of that product is not possible the possibility of the use of an identical product available on the
national market should be checked. The comparability of the relevant test results should be proved.

6.4.5.1 Preparation

Add 50 g of thoroughly mixed oat flakes with 750 ml cold water according to 5.6.3 and 250 ml
milk (see 6.4.1 for specification). Make porridge by bringing the mixture to the boiling point and
allow simmering for 10 min, stirring continuously [ci) from the very beginning and using a
wooden spoon.

6.4.5.2 Application

Items to be soiled: All of the soup plates and all of the soup spoons.

e Quantity of soil:

Soup spoons are dipped in the prepared soil.

3 g of porridge per place setting, for the soup plates.

e« Method of soiling:

— Soup spoons:

Dip the bowl part of the soup spoons into the freshly made hot porridge and place
on an extra plate, not belonging to the test load, with the back of the spoon bowl facing
upwards. Allow to dry in this position.
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— Soup plates:

Use a pastry brush with a width of approximately 25 mm (see Annex F)(Cl. Based on
the number of place settings, calculate the total weight of soil that will be needed. Place an
amount of porridge, slightly more than required, in a container along with the brush. Weigh
the container, porridge and brush. Apply the soil to the load items, with the brush, until
the required soil amount has been applied, i.e., the weight of the container, plus porridge,
plus brush, has been reduced by the amount required for the load. Soils shall be evenly
distributed. Soil can be added or removed to ensure the exact amount.

— Soup plate:

The porridge soil is applied evenly to the upper surface of each plate, ensuring that the
higher rim with (¢l a space of [C) 25 ] mm is left clean.

6.4.6 Spinach

Use frozen young spinach, finely minced and with no other additives or ingredients.

For energy label purposes use frozen young spinach as described in Annex F finely minced
and with no other additives or ingredients.

NOTE If the use of that product is not possible the possibility of the use of an identical product available on the
national market should be checked. The comparability of the relevant test results should be proved.

6.4.6.1 Preparation and storage

Allow the spinach to defrost at ambient temperature. Afterwards place the spinach in a metal
strainer (refer ISO 3310), mesh size 2 mm, wire diameter 0,9 mm and allow to drip for about
5 min. Tip away the trickling water and then strain the spinach completely through the
strainer.

Allow to stand for approximately 15 min and then empty out any liquid that may have formed
over and around the spinach.

Divide the spinach into convenient portions and keep it in containers with the lid closed in the
refrigerator until use. Ensure that the prepared spinach is not kept in the refrigerator for more
than three days. Stir the spinach before use.

6.4.6.2 Application
« Items to be soiled

Half of the [C) total number of {C] dessert plates [ the dessert bowl and medium serving
bowl.

Text deleted

o Quantity of sail
3 g per place setting.
e Method of soiling

Use a pastry brush with a width approximately 25 mm [C) (see Annex F)(C]. Based on

the number of place settings, calculate the total weight of soil that will be needed. Place

an amount of spinach, slightly more than required, in a container with the brush. Weight

the container, spinach and brush. Apply the soil to the load items, with the brush, until

the required soil amount has been applied, i.e., the weight of the container, plus spinach,

plus brush, has been reduced by the amount required for the load. Soils shal

distributed. Soil can be added or removed to ensure the exact amount, b)aéﬁments
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— Dessert plates:

The spinach soil is applied evenly to the upper surface of each plate, ensuring that a
space of 20 mm around the edge is left clean. In the case of an uneven number of place
settings, only apply spinach to half of the surface of the last odd numbered plate (the
other half is used for the egg).

- The dessert bowl and medium serving bowil.

The spinach is applied to the bottom and inner sides, ensuring that a space of 20 mm
around the edge is left clean.

6.4.7 Margarine

Household margarine with a total fat content of 75 % to 85 % which also meets the following
requirements:

Containing

Saturated fat (33+10) %
Polyunsaturated (33+£10) %
Monounsaturated (33 £ 10) %

6.4.7.1 Preparation and storage

Keep margarine refrigerated until uselC) , but margarine shall be at ambient condition at use
time (cl.

6.4.7.2 Application

e Items to be soiled
Oval platter.

e Quantity of soil:

1 g per place setting.
e Method of soiling:

For the distribution of margarine, use a scraper. Based on the number of place settings,
calculate the total weight of soil that will be needed. Place an amount of margarine, slightly
more than required, in a container along with the scraper. Weigh the container, margarine and
scraper. Apply the soil to the oval platter, with the scraper, until the required soil amount has
been applied, i.e., the weight of the container, plus margarine, plus scraper, has been
reduced by the amount required for the load. Leave a 20 mm clean edge all around. Soils
shall be evenly distributed. Soil can be added or removed to ensure the exact amount.

[© The large platter(s) to be soiled with margarine shall be at ambient temperature prior to
testing. The platter is placed into the machine immediately before the start of the test run

(6.6.1).
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6.5 Drying of the soiled dishes
6.5.1 Oven dry method

After the pre-drying period for tea according to 6.4.2.[C) 2 (Cl, arrange all the soiled dishes
including the soiled cutlery, milk glasses, cups and saucers with the tea soiling in the
thermal cabinet [C) within 10 min. The load should be always 24 place settings placed in the
thermal cabinet as outlined in Figure G.2 , lllustration chart 2.

If less than 24 soiled place settings are used the remaining ones can be unsoiled.

For loading the power has to be switched off and the oven has to be opened for 10 min
immediately after the 1h pre-drying period. Then the doors have to be closed and the power
switched on.

Ensure that the dishes are not placed too closely together. [C) The dishes shall remain in
the oven (see Annex G) for a period of two hours after the doors are closed. Do not place
the oval platter with margarine (see 6.4.7) or the clean cutlery in the thermal cabinet.

For cooling down the soiled items have to be unloaded after the oven drying as quickly as
possible and have to cool down outside the cabinet for (35 + 5) min in the climate controlled
room (according to 5.5) in which the test is run. During this time, all items shall be placed
inside the baskets, which remain on the opened door of the dishwasher or are pulled out of the
dishwasher. Then the machines are closed and the test run is started immediately.

6.5.2 Air dry method

All load items shall be dried in a conditioned room according to 5.5. After the pre-drying period
according to 6.4.2.[C) 3 {C], the cups and saucers shall be placed on a level surface in their
serving orientation to dry. After soiling, all other load items shall be left to dry in their serving
orientation to allow the soils to set; generally one hour is sufficient. The total dry time shall be
15 h to 18 h and shall be in accordance with one of the options below. After the initial drying to
allow the soils to set, the load, excluding the cups and saucers, shall be:

a) loaded into the dishwasher racks with the racks still in the dishwasher — in this case, the
dishwasher door shall be open and the racks pulled out; or

b) loaded into the dishwasher racks which have been placed on a bench — in this case, a tray
shall be placed under the racks and any soil that falls into the tray shall be placed on the
dishwasher door before the wash programme is commenced; or

c) left on a level surface — in this case, care is necessary to ensure that any loose soil
particles fall into the dishwasher during loading.

NOTE Methods to reduce the soil drying period from 15 h to several hours are under consideration.

For energy label purposes the air dry process shall not be used.
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6.6 Loading and operating
6.6.1 Loading

Load the dishwasher in accordance with the manufacturer’s instructions without stacking the
dishware or nesting the cutlery. Place the following unsoiled items in the dishwasher, making
sure that each item is clean:

— knives;

— teaspoons;

— dessert spoons;

— serving cutlery.

The soiled crockery and cutlery is to be arranged in the dish racks inside the dishwasher after
drying, but care has to be taken that the soiled dishes are evenly distributed in the
dishwasher as much as possible. For the air drying method only, any tea remaining in the
cups or saucers is put into the dishwasher just before the start of the test cycle. Any soil

particles that fall from load items during loading of the dishwasher shall be collected and
placed on dishwasher door prior to starting the program.

The reference dishwasher shall be loaded in accordance with E[C) .4 (cl.

[© If no other instruction by the manufacturer is given, the loading of the machine under test
shall be similar to the loading of the reference machine, especially in mixing the different
soiling for the same kind of dishes. The dinner plates prepared with egg or mincemeat and the
dessert dishes prepared with egg or spinach should be placed in the test machine alternating.

6.6.2 Operating

During the performance tests, the machine(s) under test have to run parallel with the
reference machine. Before the machine(s) start(s), place the detergent according to 5.7.

Perform at least 5 cleaning test cycles of the test programme without cleaning the dishwasher
filters between the measurements. If necessary, increase the number of cleaning test cycles
until the condition In W < 0,073 described in 6.7.2 is fulfilled, to a maximum of 8 cleaning
test cycles.

NOTE In W, refers to the natural log to base e of W¢.

Between two successive cycles in a series, in order to determine a value for In W machines
shall be allowed to cool down until they meet the requirements of 5.5. The maximum time
between successive test cycles, used to determine a value in In W shall not exceed 4 days.

6.7 Evaluation
6.7.1 Assessing the cleaning

Inspect each item for possible soil traces or remains; check both the inner and the outer sides
in diffused light using lighting with a colour temperature of 3 500 K — 4 500 K.

The lighting shall be installed where the evaluation takes place in order to avoid any direct
glare. The luminance measured at the position of evaluation shall be 1 000 lux — 1 500 lux.
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