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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC DISHWASHERS FOR HOUSEHOLD USE -
METHODS FOR MEASURING THE PERFORMANCE

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object /6f TEC is to promote
international co-operation on all questions concerning standardization in the electricall and electronic fields. To

Technical Reports, Publicly Available Specifications (PAS) and Guides (he o as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any | atio N i
in the subject dealt with may participate in this preparatory work.

consensus of opinion on the relevant subjects since each ica i épresentation from all
interested IEC National Committees.

Publications is accurate, IEC cannot be
misinterpretation by any end user.

In order to promote international uniformity, YeC Nsati € ittees”undertake to apply IEC Publications
transparently to the maximum extent posgible in thei ional and regional publications. Any divergence

between any IEC Publication and the corre ar regional publication shall be clearly indicated in
the latter.

IEC itself does not provide € Nndependent certification bodies provide conformity
assessment services ang, in 8 to IEC Jmarks of conformity. IEC is not responsible for any

All users should

No liability shall \ ire enfployees, servants or agents including individual experts and

other damage of a t vhether direct or indirect, or for costs (including legal fees) and

expenses arising out\ 0 icati se of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is<drawn~to\the\Normative>references cited in this publication. Use of the referenced publications is
indispensa gation of this publication.

Attention_is drawn e possibility that some of the elements of this IEC Publication may be the subject of
patent righ held responsible for identifying any or all such patent rights.

International Standard IEC 60436 has been prepared by subcommittee 59A: Electric
dishwashers, of IEC technical committee 59: Performance of household electrical appliances.

This consolidated version of IEC 60436 consists of the third edition (2004) [documents
59A/114A/FDIS and 59A/116/RVD] and its amendment 1 (2009) [documents 59A/138/CDV
and 59A/139/RVC].

The technical content is therefore identical to the base edition and its amendment and has
been prepared for user convenience.

It bears the edition number 3.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.
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This third edition cancels and replaces the second edition published in 1981 and constitutes a
technical revision. Major changes introduced in the second edition include

e changes made to the soils used in the standard;

« the use of an oven and microwave oven to dry the soils;

« the alternate 15 to 18 hour air dry method to dry the soils;

« the addition of a reference dishwasher;

« the recognition of alternate supply voltages and frequencies;

« the recognition of a cold or hot water supply to the dishwasher;

« the detergent and rinse aid compositions have been uprated to reflect current technology;

« the addition of the Aham load;

« the evaluation of the filter systems;

« the modification of the scoring system from 2 to 5 grades;
« the definition of program and cycle time;

« the temperature correction for energy testing;
« harmonization of ambient conditions.

remain unchanged until the maintenance resul i on the IEC web site under
"http://webstore.iec.ch” in the data 1 ic publication. At this date,
the publication will be
* reconfirmed,

* withdrawn,

* replaced by a revised €dition,/or
*+ amended.

IMPORTANT - The<‘colQunr\ ng% on the cover page of this publication indicates
that it contains ¢o s ich.are considered to be useful for the correct understanding
of its contents. Users shou ore print this publication using a colour printer.
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INTRODUCTION

In 1996, IEC subcommittee 59A charged its Working Group 2 with the revision of the second
edition of IEC 60436 to make it suitable for the international needs and to make it suitable for
the current levels of dishwasher performance and technology.

The second edition was published in 1981 and has not been significantly updated.

SC59A instructed the WG2 to take the Cenelec draft standard EN 50242 as the basis for the
third edition.

e needs of all
peratures and

An important reason for the third edition was the need to take into accouy
countries such as varying voltages and frequencies, different water supp
water hardness and availability of specified soils in in the various couxq

o The standard has updated the for
producs on the market today.

« More detailed
dishwashers.
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ELECTRIC DISHWASHERS FOR HOUSEHOLD USE -
METHODS FOR MEASURING THE PERFORMANCE

1 Scope

This international 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 ©f measuring these
characteristics.

This standard is concerned neither with safety nor with performance

2 Normative references

For dated references, only the edition cited applies.
of the referenced document (including any amen

IEC 60350, Electric cooking ranges,

measuring performance
nd similar\electrical app!
. Rartisulay requ

of airborne acoustical noise emitted by
Part 3: Procedure for determining and verifying

IEC 60704-2-3, Household
of airborne acoustical noigs

AHAM DW-1:2008:_Pefformance testing methods for household electric dishwashers

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

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
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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 w
suitable for specified levels of soil and/or type of load and together formya

are declared as

3.5

cycle
complete washing, rinsing, and drying process, as defined e e selected,
consisting of a series of operations

3.6
programme time
programme time is measured from the initiatj

3.8
automatic disp@
device activated autp

more times into thg

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

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).
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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 Anpe

4 List of measurements

Standard methods of measuring the performance characterjsti armined\gs follows:

— cleaning performance according to Clause 6;
— drying performance according to Clause 7;

— energy, water consumption and time accordin

5 General conditions for measurement

5.1 General

shall be followed, excep
Performance testsi ¢

with a reference

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). Dishwashers that can be installed as either free standing or built-
in/integrated shall be tested as free standing.

5.1.2 Built in and integrated dishwashers

Built-in dishwashers have to be installed in an enclosure. See Figure |.1.
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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.

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 |I.

material and thickness as the test enclosure, see Annex I.
manufacturer, a skirting board as described above shall b
of the appliance.

5.2 Conditioning of the machine under test and

Before conducting the performance
complete cycles using a clean load
rinse agent. The following cycle(s) can

NOTE 1 The abov
performance due to the

time.

5.3
5.3.1
5.3.1.1 Voltage

The test voltage shall be set at the rated voltage of the machine and maintained within the
range of £2 % throughout the test. If a voltage range is indicated, then the test voltage shall
be set at the nominal voltage of the country in which the appliance is intended to be used. The
measured voltage shall be reported.

NOTE If the rated voltage of the machine differs from the system voltage of the country of intended use,
measurements should be carried out at the nominal voltage of the country of intended use.

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.
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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.

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 +2 % 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 %
The measured frequency shall be reported.

ughout the test.

5.4 Test programme

5.5 Ambient condition

The following ambient ¢ond

Oven drying met2:>
— Ambient temperat Q

— Relative humidit

naintained throughout the measurements.

(20 £ 2) °C
(55 + 10) % RH

Air dry method
— Ambi em ure of the room: (20 £ 2) °C
— Relative™ ity (65 +10) % RH

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

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.

5.6.2 Water supply — Temperature
The temperature of the supply water shall be

— cold water feed temperature:
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e (15%2)°C.
— hot water feed temperature:
« 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.

5.6.3 Hardness

A water hardness of (2,5 £ 0,5) mmol/l for hard water areas or <0,7 mmol/ffor 5qQft water areas
shall be used. If water hardness needs to be adjusted to meet these speqifications, it shall be
prepared according to IEC 60734 — Method C. The measured ess _shall be
reported. The water hardness used in the test shall be the one mos i S

of intended use.

NOTE The impact of water hardness variation between 0,0 mmol/l to 0,7 qamo
5.6.4 Water pressure
shall be reported. Where the manufac ‘ vater pressure that does not

include 240 kPa = 20 kPa, the water pre e end of the pressure range
closest to 240 kPa + 20 kPa.

5.7 Detergent

the manufacturer,But ¢
- 15,0g+1,25 :

If no recommendd

\ recommendation, but the quantity shall not exceed
15,0 g+ 1,253 place setting, in both the pre-wash and the main wash. If no
recommendation is\giwen by the manufacturer, use 12,0 g + 1,0 g per place setting, in both
the pre-wash and the main wash. The quantity of detergent used in g/place setting 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.

Before use the detergent shall be homogenized in accordance with ISO 607 (refer to Annex F
for suitable equipment).
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