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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ELECTRIC DISHWASHERS FOR HOUSEHOLD USE -

METHODS FOR MEASURING THE PERFORMANCE

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees) The object of IEC is to promote

international co-operation on all questions concerning standardization in the eIectrlcaI
thls enl P~ adalitl + k. LWL H II:f‘ l—\I k. I ; ' LS4

Iectromc fields. To

Technidal Reports, Publicly Available Spemﬂcatlons (PAS) and Guides (herea
Publicafion(s)”). Their preparation is entrusted to technical committees; any IEC N

in the |subject dealt with may participate in this preparatory work. Intern
governmental organizations liaising with the IEC also participate in this prep
with the International Organization for Standardization (ISO) in accordahe
agreement between the two organizations.

pecifications,

er refer d to as “IEC

mitteg interested

and non-
} closely
tefmined by

2) The formal decisions or agreements of IEC on technical matters expregss international
consensus of opinion on the relevant subjects since each technisal comm ipn from all
interested IEC National Committees.

3) IEC Puplications have the form of recommendations for in C National
Commiftees in that sense. While all reasonable efforts are| mad fent of IEC
Publicafions is accurate, IEC cannot be held respon or for any
misintefpretation by any end user.

4) In order to promote international uniformi ublications
transpafently to the maximum extent possible in h' divergence
between any IEC Publication and the correspomiing na ndicated in
the latter.

5) IEC pr ible for any
equipment declared to be i

6) All usens should ensure fhat the

7) No liabllity shall attach to IEC e o xperts and
membefs of its tegfnica itte i i injury, damage or
other dgmage -‘@, nad v direct or indirect, or for costs (including legal| fees) and
expensgs arising “odt Of tk icati use\of, or reliance upon, this IEC Publication or any| other IEC

Publicafions.

8) Attentign i S ive_references cited in this publication. Use of the referenced publications is

indispe ication-of this publication.

9) Attentig S » that some of the elements of this IEC Publication may be thg subject of
patent i . eld’responsible for identifying any or all such patent rights.
Internatid tandaxd TEC 60436 has been prepared by subcommittee 59A: Electric

dishwashers,\of

hnical committee 59: Performance of household electrical apgliances.

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

« 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;
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- 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.

The text of this standard is based on the following documents:

FDIS Report on voting
59A/114A/FDIS 59A/116/RVD

Full information on the voting for the approval of this standard can be found~in the report on
voting ingicated in the above table.

The committee has decided that the contents of this publication ainun ar?d until
2006. At this date, the publication will be either:

@%

* reconfirmed;

* withdrawn;

* replaged by a revised edition, or
*+ amended.

g
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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.

An important reason for the third edition was the need to take into accouhf ~the needs of all
countries ures and
water haf

To meet

« The r i by the
introd]:ction of the same model reference dishwasher specifi
« The soils have been changed to reflect the moder

« The pfeparation of the soils has been improved tQ abili ducibility
by the|introduction of new drying methods.

« The sjandard also recognizes variQus ‘SUpp & ies, hot water
supply, an alternate Aham load, the evaluati i

- The sfandard has updated the for eflect the

produ¢s on the market today.

« The standard has incr
improye repeatabilit

points to

+ More fetailed lesigns of

dishwashers.

« Corregti sumption

measy
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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

dishwash
charactet

This stan

2 Norn

The follo
For dateq
of the ref

IEC 6035
measurin

IEC 6070
of airborr

IEC 6070
househo
declared

IEC 6070
IEC 6073

1SO 6075

ers for household use and to describe the standard methods ©f measur
istics.

dard is concerned neither with safety nor with performance Sy

hative references

references, only the edition cited applies.
erenced document (including any amen

0, Electric cooking ranges, }
g performance

ng these

ocument.
st edition

thods for

rmination

nitted by
verifying

3 Terms and definitions

For the p

3.1

urposes of this document, the following terms and definitions apply.

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 ope
suitable fi

3.5

cycle
completel washing, rinsing, and drying process, as defined
consisting of a series of operations

selected,

3.6
programme time
programme time is measured from the initiatj
programmed delay) until an end of pfogrammie
indicator) the programme time is equalNo the

oghamme (excluding pny user
dicatPr. herg’ is no end of prpgramme

3.7
cycle time
cycle time is measured frgm i 3 mme (excluding any user programmed
delay) urtil all activity cease

3.8

automatic dlsp@v

device ag¢tivated adtgmatic i ts or dispenses detergent, rinse agent, et¢., one or
more times into thend : ermined points in the dishwasher cycle

3.9

non-autg

device, ¢ p or cavity on the dishwasher door, cover, or dish ra¢k, which
deposits sured amount of detergent, rinse agent, etc., into the dishywasher at

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 se

defined sEt of crockery, glass and cutlery for use by one person(see An

4 List|of measurements

Standard| methods of measuring the performance characterjsti

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

— energy, water consumption and time accordi
— airbof

5 Gen

5.1 Gdneral
The dish
shall be flollowed, exc
Performance testsi

with a reference mac

time undgr the s¢
The refer i

The ref
the type

Before clommencing
checked to*ensure that they are operating properly

easurements, the dishwasher and the reference machine

llows:

shwasher
revail.

machine,
he same
he batch.

endent of

shall be

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

511 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 I.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 thufacturer and

of the same-material and-thickness as the test enclosure;, see Annex|

Moreover, for integrated types, the test enclosure shall be provided with the
manufacturer’s instructions, at its lower front side with a skirting boa i E} height
which cofresponds with the size of the board on the door of {F e same
material and thickness as the test enclosure, see Annex I. bn by the
manufacfurer, a skirting board as described above shall b ng board
of the appliance.

5.2 Cdgnditioning of the machine under test and se 2 est procedures

Before cpnducting the performance te ¢ N all be operated for gt least 3
complete| cycles using a clean load Wwith & & grgent (specified in 5.7) anfd without
rinse aggnt. The following cycle(s) can % < ing to Clause 9. No additional
cycles sh y between the sequential steps |specified
in the following procedure.

The test$ shall be perforrs i i fer: cleaning performance (Claus¢ 6) then
drying pgrformance (Gla . iation of energy, water and cycle/program time
(Clause 8) shall bf done incoqj MW i wash performance test (Clause 6).

NOTE 1 The abov
performande due to the
NOTE 2 Any cycles

NOTE 3 Noise tests e ould be carried out before the rinse aid dispenser is filled for the first
time.

quence is ‘wecessary Yor “better reproducibility, i.e. to avoid differences| in drying
gei parts in the dishwasher (for example, racks).

on the appliance during the manufacture of the product ar¢ ignored.

5.3 E i r machines

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

5.3.21 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 %/th{o\ghout the test.

The meagured requency shdll be reporied.

5.4 Test programme

The first[programme to be tested shall be the one recommended\b
normally |soiled load.

nufactilirer for a

NOTE In some countries the manufacturer has to declare the program e ~for the purpos¢ of energy

labelling (which may not be for a normally soiled load), in which cas

€ the one tejsted first.

The samg programme shall be used for measuring the /cleaning performance accprding to
Clause 6| the drying performance according to 2 energy and water confsumption

and time[according to Clause 8, and the

Additiongl programmes may then be tested.

5.5 Ambient condition

The following ambient gond

Oven dryjng met{:}
— Ambi¢nt temperat Q

— Relat

(20 £ 2) °C
(55 + 10) % RH

Air dry m
—  Ambignt the room: (20 £ 2) °C
(65 +10) % RH

The ambient, temp

naintained throughout the measurements.

ture and the relative humidity measured during the tests |shall be

reported thetestreport:

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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- (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

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

5.6.3 Hardness

shall be
prepared| according to IEC 60734 — Method C. The measured
reported.| The water hardness used in the test shall be the one mos
of intended use.

Nt shall be
shall be
e\country

NOTE Th¢ impact of water hardness variation between 0,0 mmol/l to 0,7 mqamo

5.6.4 Water pressure

The pre i 240 kPa and| shall be
maintained within the range £20 kPa, in i i ¢ pressure
shall be feported. Where the manufac vater pressure that|does not
include 240 kPa = 20 kPa, the water pre e end of the pressire range
closest tg 240 kPa + 20 kPa.

5.7 Detergent

machine
ended by

The refer
and test
the manuy

- 15,0
If no recd
- 12,0

For dishy
5.6.3), f ufacturer’s recommendation, but the quantity shall no{ exceed
15,0 g + 1,25 lace 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.

ater (see

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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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 Il rinse aid (acidic) shall be used. For a water hardness of <0,7 mmol/l, Formula IV
(neutral) rinse aid 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/l.

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. S~

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

For machines without automatic dispensers, the rinse agent shall\b &y, if so

recommended by the manufacturer and in accordance with thei

5.9 Safit

If the dishwasher is equipped with a water softener/that requj ill in accordance with
the mandfacturer’s instructions for the water hardng g cation of
the salt, $ee Annex D.

6 Cleaning performance

6.1 General and purposege

The purplose of this test is he appliance cleans normally soiled place
settings @nd serving pi

The testq are c
of the telst loads Yot

reference machine specified in Annex E. Soiling
and the reference machine shall be prg¢pared in

parallel.

The refef i also be run in parallel with any test machine(s). For a large
number ¢ i ecessary to have more than one person preparing |soils, but
one pers; epare\each soil type for all loads. Similarly, one person shall apply each
soil type erspn preparing soils may be different than the person applyir|g soils).
Detergenr and-rin ents are used according to 5.7 and 5.8.

The sequence of the test procedure as specified in 5.2 shall be followed.

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.

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
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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 to
Annex D) in the final operation prior to the next test.

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

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

6.3 Soiling agents

The following soiling agents are required:
—  milk; AN

— tea;

— minced meat;
- €gg;
— oat flakes;
— spinakch;

— margarine.

All food

products, at the time they are used eparation of soiling agents to this

standard product.
The remd ent tests
for a pef ontainer.

Specific dlirections are provided in the following sexstionXor storage and re-use of spinach after
defrosting.

If the sp¢g quivalent
results is

6.4 Preparati@‘n

Unless s ifi ach test.
The who umber of
settings) ecified to
the parti

It is then g. During
this time prepare

and apply theé rest of the soiling agents.

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

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.

— Microwave oven with a glass turntable as specified in Annex G.

— Laboratory glasses without drain (250 ml capacity — See Annex A or B) with the following
dimensions:
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+ height: 115 cm
« diameter: 60 cm
— Pipette (10 ml)

6.4.1.2 Conversion

If the power level of the microwave oven to be used is not equal to the specified rated values
(780 W and 150 W) according to Annex G but within the given tolerances, the pre-heating and
cooking times shall be corrected as follows:

Py is the power level, determined ;

Ty is the cooking time, determined (in seconds);
is the power level, used (measured according to IEC<G
is the cooking time to use (in seconds).

Use levels which are as close to the specified poy

6.4.1.3

Before cq

— Place]

— Place N i Gl ith_ag’radius of 9,5 cm — 10 cm (centre of the
circle|= S

— Operate the mj \ i a power level of 780 W and then for 14 min at a
powef level N, or at the corrested cooking times calculated above for the power
level sed.

After pre

6.4.1.4

Upon refd FfLore each

applicatiqg fter the shaking, pour 10 ml into each glass using a pipette and

immediately ca e cooking process. Use one glass for each place setting.

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.
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After the cooking period in the microwave oven, the colour of the cooked milk shall be
compared with the colour chart in Annex K. The colour at the bottom of the glass shall be at
least colour No. 4 on the colour chart and not exceed colour No. 6.

Small areas of the milk skin shall not be darker than 12 on the colour chart.

The beaker should be as

close to the turntable lip as /\/
ossible, but shall remain
E—n and-flush-on-the plnﬂ'ar /\

surface.

Centre of beakers to lie on a circle
hich is as large as possible within
he range 180 mm to 200 mm diameter.

A

0240 mm nominal

A 4

IEC 084/04

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
« leaf quality: orange pekoe

. leaf size: broken


https://iecnorm.com/api/?name=bb475de26f3e81e679d233ce7d91b497

60436 O IEC:2004(E) -17 -
The tea recommended in Annex F meets these requirements.

6.4.2.1 Preparation

Pour 1 litre 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.

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 6ver saucers
respectively. Place the cups and saucers in a preheated to 80~ et (see
Annex G) as quickly as possible, and leave to dry for a period of . tm}dishes
are not pJaced too closely together. Remove the items from the the mpty out
any remdining tea, and discard.

6.4.2.3 Pre-drying for air drying method

Half fill the cups and saucers with tea, and allow to ‘ ien bne hour.
Carefully| decant the excess tea from the cup S -30 ml of
tea are r¢maining in both the cup and ible. The
decanted| tea is discarded.

6.4.3 Minced meat

Prepare a sufficiently largé a 3 ineef, 0 ensure a homogeneous mix| Remove
all fat angl sinew from the eat\Yefore minging.Us&.ah electric meat grinder, with a perforated
disc, with 4,5 mm diaj ately/ 50). Choose a setting where th¢ amount

of minced meat produg fS\ap imately X00 g per min (r/min approx. 150).

6.4.3.1
Mix 50 g whi 4/for specification) to every 150 g minced meat,|mix well,
divide inf{ [ 5 ap in—aluminium foil, or place in closed containers, or place in

Before use, allow the meat to defrost to ambient donditions

sealed p
i 0 g minced meat to 8 g water, until homogeneous.

and mix

6.4.3.2

. ltems

Half of the 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.

+  Method of soiling

Use a 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.
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— 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
20 mm around the edge is left clean.

6.4.4 Egg

space of

Use good quality hen’s eggs weighing 50 g to 65 g each, at room tg
be at leapt 7 days old but not past their “use—by”, or expiry date. E
refrigerator until required. Eggs shall be at ambient conditions prij

NOTE Tes$ts have shown that very fresh eggs change in their consistency o
minimum of 7 days after laying ensures stability.

6.4.4.1 Preparation

Use at Idast three eggs and separate the egg
fork in a bowl. Remove the yolk sack.

6.4.4.2 Application

- Itemgto be soiled

)s should

3:1 in the

er laying: a

ks with a

Half of the total number of di : thé total number of dessert platefs, all the
forks.

+  Quan

2 g of eg

« Meth

Use a ps of place
settings, [ y, slightly
more tha) hd brush.
Apply th d items, with the brush, until the required soil amount has been
applied, d by the

removed

to ensuretheexactamourt:

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.
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6.4.5 Dat flakes

Use uncqoked small oat flakes.
The oat flakes recommended in Annex F meet this require

6.4.5.1 Preparation

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). T~

Add 50 g ng to 5.6.3 and 250 ml
milk (seq 6.4. 1 for specmcatlon) Ma O& ingi nixture to the boiling point
and allow i i woqgden spoon.

6.4.5.2 Application

Items to be soiled: All of the

Soup spdons ar
3 g of pofridge perpl

Quantity of soil:

Meth
Soup
Dip 6 an extra
plate, upwards.

Allow

Soup

Use a pastry brush with a width of approximately 25 mm. 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 a
space of 20 mm around the edge is left clean.
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6.4.6 Spinach
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Use frozen young spinach, finely minced and with no other additives or ingredients.

The spinach recommended in Annex F meets these requirements.

6.4.6.1 Preparation and storage

Allow the spinach to defrost at ambient temperature. Afterwards, place the spinach in a sieve
with a mesh size of 2 mm and allow to drip for about 5 min. Pass the spinach completely
through a grinder (use same grinder described in 6.4.3) having a perforated disc with
180 holes with 2 mm diameter. Choose a setting where the amount of minced spinach
production is approximately 170 g per minute, the no-load speed for~the grinder is

approximfately 160 r/min. Divide the spinach into convenient portions a

keep itNn.cpntainers
with the lid closed in the refrigerator until use. Ensure that the prepargd spifash.isfapt kept in

the refrigerator for more than three days. Stir the spinach before usg

6.4.6.2 Application
« Itemgd to be soiled

Half of the dessert plates and the small and medi
equivalent items for the AHAM style load).

+ Quantity of soil
3 g per place setting.
+  Method of soiling

Use a paptry brush with a
calculate|the total weight o
than reqdiired, in a contai
Apply the¢ soil tothe

applied, [.e., thh
amount required for

to ensurg the exa

— Dessertp

pli

settin
half id

— The small-and-medivm-serving-bowls-
S

efer to Claude B.4 for

> Based on the number of place| settings,
.Place an amount of spinach, slightly more
c . Weigh the container, spinach and brush.
e brush, until the required soil amount has been
plds spinach, plus brush, has been reducg¢d by the
e evenly distributed. Soil can be added or|removed

d evenly to the upper surface of each plate, ensuring that a
the edge is left clean. In the case of an uneven numbef of place
fhach to half of the surface of the last odd numbered plate (the other

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
(M
saturated fat (33+£10) %
polyunsaturated (33+£10) %
monounsaturated (33 £ 10) %
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Preparation and storage

Keep margarine refrigerated until use.

6.4.7.2

. ltems

Application

to be soiled:

Oval platter.

+  Quan

tity of soil:

1 g per place setting.

«  Method of soiling:

For the distribution of margarine, use a scraper. Based on the >ettings,
calculate|the total weight of soil that will be needed. Place an z &/ slightly
more thap required, in a container along with the scraper. Weig arine and
scraper. Apply the soil to the oval platter, with the scraper, & iWamount has
been applied, i.e., the weight of the container, plus , has been
reduced by the amount required for the load. Leave a=2Q.n 2 ge7all around. Soils
shall be ¢venly distributed. Soil can be added or remgved to eqs xact amoun

6.5 Drying of the soiled dishes

6.5.1 Dven dry method

After the|pre-drying period for tea acdording to 84 ange all the soiled dishes |including
the soilefl cutlery, cups and saucers \ith\the g in the thermal cabinet as fast as
possible; es/are™ot placed too slosely together. They shall refain in a
thermal ¢ f i ours after the doors are closed. Do not
place the glasses wit /1) or the oval platter with margarine (see
6.4.7) or the clea et.

After oven drying, the ed to cool to an ambient temperature of 20 fC £ 2 °C
before tepting. Th a Y ov&d from the thermal cabinet to cool down.

6.5.2

All load ied in a conditioned room according to 5.5. After the gre-drying
period aq 4.2 ’the cups and saucers shall be placed on a level surfacg in their
serving o ion to\dry. After soiling, all other load items shall be left to dry in the|r serving
orientatig the soils to set; generally one hour is sufficient. The total dry timg shall be
15 h to 18*hvand shall be in accordance with one of the options below. After the initjal 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) loade
shall

d into the dishwasher racks which have been placed on a bench — in this case, a tray
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 o
partic

n a level surface — in this case, care is necessary to ensure that any loose soil
les fall into the dishwasher during loading.

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

The soileld crockery and cutlery is to be arranged in the dish racks |n3| e\th dls\m%a\,her after
drying, blit care has to be taken that the soiled dishes are evenly dIS i e-dishwasher
as much fas possible. For the air drying method only, any tea remai o&aucers
is put int¢ the dishwasher just before the start of the test cycle. A i fall from
load items during loading of the dishwasher shall be collected ishwasher
door priof to starting the program.

The reference dishwasher shall be loaded in accordan

6.6.2 Dperating

with the
5.7.

During the performance tests, the
reference

Perform ishwasher
filters be st cycles
until the cleaning
test cyclgs.

NOTE In

Between nachines
shall be hum time

between ed to determine a value in In W shall not exceefi 4 days.

Soiled di epared by the oven dry method may be stored for a maximum
of 4 days n opaque plastic cover sheet.

4
6.7 E

6.7.1

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.

Inspection is to be carried out by competent and trained testing personnel. Inspection of the
items in the machine under test and the reference machine shall be carried out by the same
person. Evaluation of each item shall not take longer than 10 s, excluding handling (for
example, taking out, putting aside) or confirming the nature of a mark or irregularity.

NOTE For information about measurement and evaluation of artificial lighting, see the Bibliography.

To evaluate soil remaining, consult Table 1. Any soil residue on the unglazed edges of china
is not taken into consideration.
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Each load item shall be assessed and the score noted individually. The type of soil and total
number of relevant items shall also be noted according to Table 2.

Table 1 — Evaluation of cleaning Tests

Number of small dot Total soiled area
. . 2 Score
shaped soil particles mm
N=0 A=0 5
0O<n<4 0<Ac<4 4
4<n<10 4<A<20 3
10<n 20<A<50 2
Not applicable 50 < A <200 }\\
Not applicable 200 < A /\Q{ Q
Each load item shall be awarded a score from the table according 1o thg catego c}\
soil area or number of discrete soil particles adhering to the item\f the regdiremen N
for more than one score are met, the lowest applicable score skall be rdgd-
N

@%
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Table 2 — Evaluation to determine the cleaning index

Item No. Type of Items being cleaned Number Number of single items a, 5
(Refer to soil of items with score b C, = zab xb
Annex A) nz 5 4 3 2 1 0

1a Egg Dinner plates (half)

1b Mincemeat Dinner plates (half)

2 Oat flakes Soup plates

3a Egg Dessert dishes (half)

3b Spinach Dessert dishes (half)

4 Tela Cups (/

5 Tea Saucers A N C

6 Milk Glasses <

7 Edg Forks /\ \

8 04t flakes Soup spoons \ N \

9 Ngne Knives \ AL \ >

10 Ndgne Teaspoons /

11 Ngne Dessert spoons /-\\ S / "

12 Margarine Oval platter /\\ > ( ( ) .

13 Sginach Medium serving bowl \ \

14 Sginach Small serving bowl L~

15 Ngne Two serving spoons (\ )

16 Ndne Servm(fo\ /\ \_) N >

17 Ndne Grq\g\( La

18 Mihcemeat Larbe ;é'(v\mg\b\owl\

w =
™
O
N
I

Y o
be Formula (1“ >ee Formula (2a) or (2b), as appropriate 4

Notes: <\\ X Test No.:

In the case of i
preparation for|i iQns regarding an odd number of place settings.

NOTE The referérnce machiné always uses a load style from Annex
A, irrespective bf the load :fyln used on the test machine

6.7.2 Calculation of the cleaning index

To calculate the total number of items N, use the following equation:
N=2n; (1)

The total number of load items for Annex A loads is:

N = number of place settings x 11 + 8 (place settings =7);

N = number of place settings x 11 + 7 (place settings <7).
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The total number of load items for the Annex B load is:
N = number of place settings x 11 + 6.

Calculate the single cleaning index approximated to 2 decimal places for the test and the
reference machine. Use the following equations:

4 18
Cri =+ 2.Crz (2a)
z=1
4 18
CT’i =—ZCT’-’ N (2b)
N z=1
where >
Cr; Is| calculated according to the formula given in Tabl 8 eference
miachine;
Cr, is|calculated according to the formula given in Takle ne under
telst;
Cr,i is[the single cleaning index reference maching;
Cr; is|the single cleaning index machine undef

r

Record the logarithm of the single clea of the machine under|test, P¢ ,

calculatefd to 3 decimal places:

(3)

On comp he arithmetical average of In P¢ i, the Jogarithm
of the to of the machine under test using the [following
equation
1 n
InPc =— ) In Pgj
c =7 z Ci (4)
i=1
4
where n i

Next, cal arithm of the cleaning standard deviation In s¢ of the In P ;:

2 2
1L 1
In s¢ = — ZmPQi —F(ZmPCJJ (5)

and the half range of the logarithmic cleaning confidence interval In W, of In Pg:

In Sc

n

InWC=

a
t;1—-— 6
613 (6)
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where
t; 1 —a/2 is a numerical factor, depending on the number f = n — 1 of degrees of freedom
for the chosen confidence level 1 — a = 0,95 with two-sided demarcation (see
Table 3).
Table 3 — Numerical Values of the t-factor for statistical calculations
n f t, 1-al2
2 1 12,71
3 2 4,30
4 3 '1‘49[/\
° 4 A8~
: s 2
7 ; AL NN
8 7 NI AN
6.7.2.1 Assessing In W,
The requjrement is that In W, be less than 0,07
Conduct b test cycles; if In W < 0,073\ ~
If In W, requirement is not met, conduct
If In W requirement is met, stop.
If In W nequirement is no If In Wi requirement is met, stpp.
If In W nequirement is/not cle8 — If In W requirement is met, stpp.
If dishwasher ha e vith filter
cleaning petweenres
NOTE Se
Cleaning]|i aning is the average of cycles 1 to 8 (as applicable) (automatic
or self-cl » erage of
cycles 1z Enefgy, time, and water is recorded for each series of cyc|es.
The refe machine>should be cleaned if a series of cycles with filter clg¢aning is
undertak the start of cycle 9). A machine that is declared as manual filter would
only havg towerform’cycles 1, 9, 10, 11, and 12.

The total cleaning performance index P is now given by: P; = exp (In Pg) with the limits:
lower bound = exp (In Pc — In W) and upper bound = exp (In Pc + In W(). The expected
value of the total cleaning performance will be in this interval, with a probability of 95 %.

If a dishwasher scores zero in one or more of the cycles from 1 to 8, this score shall be

included

in the assessment of the total score.

NOTE In addition to the described statistical analysis, other methods of statistical analysis may be used. The
number of samples of dishwashers tested may be increased, by the testing laboratory, to increase the level of

confidence

of the performance and energy evaluation.
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6.8 Expressing results

6.8.1 Expressing results

The final cleaning result of the machine under test is the average of the initial series of test
runs without filter cleaning and has to be reported with reference to the detergent used, in

relation to the reference machine. Record the total cleaning performance index P, [P, = exp
(In P.)] of the machine under test, corrected to 2 decimal places.

If the dishwasher is tested with filter cleaning (see 6.7.2.1), the score is the average of test
cycles 1, 9, 10, 11 and 12, and shall be declared as a manual filter dishwasher.

Energy consumption, water consumption and cycle time shall be recorded foreach cycle.

6.8.2 The filter classification

a) Automatic filter — no user maintenance by the manufacturer.
b) Self-gleaning filter — occasional user maintenance required.

c) Manugl filter — regular user maintenance required.

It shall 1
cleaning,

vith filter

If a dishW

7 Dryi

71 Ge

The purp
NOTE Thi

with the
ng clean
ng to 5.7
during a

The test load shall consist of the same number and type of place settings and service pieces
as are used to measure the cleaning performance (see 6.2).

Dishware, glassware and cutlery shall be free of soil and watermarks, when loaded.

7.3 Loading and operating
7.3.1 Loading
Load the dishwasher in accordance with the manufacturer’s instructions (without stacking the

dishware or nesting the cutlery) in the same way that the machine was loaded for the
measurement of the cleaning performance.

The reference dishwasher shall be loaded in accordance with Clause E.3.
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7.3.2 Operating

At the completion of the cycle (see definitions), the door or cover is left closed and latched
until commencing the evaluation procedure according to 7.4. This is to achieve results under
comparable conditions.

Perform at least five complete cycles.

7.4 Ev

aluation

7.41 Assessing the drying

Lighting shall comply with the requirements of 6.7.1. After completing eachrcycle, the door or

cover is left closed and latched. After 30 min from the completion of th the door

of the machine completely. Pull out the lower rack carefully (the rackg shal aken out

of the machine nor the machine moved) and start the evaluation. taking
them ouf] of the machine. Drying effect is evaluated by visual insg to be

“dry”, “intermediate” or “wet”. Inspection of the items in the and the

referencg machine shall be carried out by the same person.

The lowef rack is evaluated first to avoid any drops falljng gnto load items in

the bottom rack.

First, judge the crockery of the lower rack, then dle/upper

rack, and finally the cutlery.

NOTE The cutlery is evaluated last irrespectiv y basket or rack. If located on the

lower rack| the cutlery basket should be remove f"items in the lower rack [but before

evaluating pny items in the upper rack(s).

A maxim piece of the place settingl (remove

from the e score). The viewing time for gvaluation

shall not

e “Dry” pletely free of moisture. In this case, the article
shall

e “Inter having one or two drops of water, or one wet streak
(run).

e “Wetli gving more than two drops of water, or one drop and one
strea ater in glass or cup cavity. In this case, the articlg shall be
given

Each iten oad shall be assessed and the score noted individually. Bach type

of obsery , drops, water, etc.), if any, and the total number of relevant items shall

also be n
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Table 4 — Evaluation to determine the drying index

Item No. . Number | Number _of single items 2
(Retor | toms being driea | P25 Sobservalon | of ems || acwith score © | 0, - Yag xc

Annex A) nz 2 1 0 ¢=o

1 Dinner plates

2 Soup plates

3 Dessert dishes

4 Cups

5 Saucers

6 Glasses

7 Forks F

8 Soup spoons A< r (\

9 Knives ( \

10 Teaspoons

11 Dessert spoons \ \ )

12 Oval platter 4 \‘ \

13 Medium serving bowl \ \ \/

14 Small serving bowl / \

15 Two serving spoons /-\\ } / /o

16 Serving fork /\\ > / ( \ X

17 Gravy ladle \ \ \ \ )

18 Large serving bowl ;

N = =
See Formula (7) & E\e\F\>nula (8a) or (8b), as ZDZ =
(\ /\ appsopriate
N
Notes: [\ N ~ ) | Test No.:
Equivalent|items for an Annex ad eg\«{b&A
NOTE The referehi e alway/s us®s$ _a'load e from Annex A, irrespective of the load style usqd on the
test machine.
g index
humker of items N, use the following equation:
16
N= ) n; (7)
Z=1

Calculate the single drying index approximated to 2 decimal places for the test and the

reference

machine. Use the following equations:

1 16
Dri=—— D
R,i N ~ R,z
1 16
Dy, =— D
T, N T,z

(8a)

(8b)
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where

Dg, is calculated according to the formula given in Table 4 referred to the reference
machine;

Dy, is calculated according to the formula given in Table 4 referred to the machine under
test;

Dr;i s the single drying index reference machine;

Dy is the single drying index machine under test.

Record the logarithm of the single drying performance index of the machine under test Pp.;
approximately to 3 decimal places;

_ 1| D1
InPy; =In| —* (9)
DR
On comp ogarithm
of the td following
equation
(10)
where n i
Next, cal
(11)
and the H
(12)
4
where t;; freedom
for the c ble 3 for
values of| tfactors).

If the numerical value In Wp is more than 0,10, increase the number of tests until In Wy is
equal to or less than 0,10 as set out in 6.7.2.1 for In W;. The maximum number of tests is 8
runs for drying performance.

The total drying performance index Pp is now given by: Pp = exp (In Pp ) with the limits:
lower bound = exp (In Pp — In Wp) and upper bound = exp (In Pp + In Wp).

The expected value of the total drying performance index will be in this interval with a
probability of 95 %.
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7.5 Expressing results

The final drying result of the machine under test shall be reported in relation to the reference
machine. Record the total drying performance index Pp [Pp = exp (In Pp)] of the machine
under test corrected to 2 decimal places.

8 Energy consumption, water consumption and time

8.1 General and purpose

The purpose of this measurement is to determine the electrical energy, the energy contained
in the hot water if an external source of hot water is used, and the quantlt)l_o\hot and/or cold
water comsumedbythedishwastrerand-thetimeittakes tocompteteaarticolarprpgramme
used for measuring the cleaning performance. \
érequired

NOTE This standard recognises that in certain countries other legally mandated
for testing and labelling, pre-empting Clause 8.

8.2 Method of measurement

Energy, verification shall

be measured in conjunction with cleaning performange te ied i lause 6.

Energy c iop in litres
to one dqgci

Total eng any), and
hot waterl energy E,, (if any).

The ener lete cycle
(refer to B.2.5), and the reported.
Programme time and dance is
provided|in the fin

8.2.1

For dishwash and water

hardness ce on every cycle, when calculating the arithmetical mean
value of< r cdnsumption and time, if a regeneration operation takes place,
within th it shall be disregarded when declaring energy, water [and time

values.

NOTE The¢ frequency

he regeneration operations in some machines is not predictable and depejnds on the
adjustment i

In the test report, it shall be stated whether regeneration(s) occurred during the five (or more)
test cycles.

8.2.2 Cold water energy correction

Cold water energy correction may be required if the cold water supply temperature is not
15,0 °C. Cold water energy correction is required only for those operations where cold water
is used and where either the internal heater operates or where external hot water is also
used.

= (Q, x (t, — 15))/860
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where

E is the cold water energy correction, in kWh, for each operation, where water is heated or

where external hot water is used by the dishwasher;

C

is the measured average inlet temperature of the cold water, in degrees Celsius, for
each operation, where water is heated or where external hot water is used by the
dishwasher;

Q. is the volume of the cold water used for each operation, where water is heated or where
external hot water is used by the dishwasher.

Where a cold water energy correction value is calculated for more than one operation, the
cold water energy correction for the whole test, is the sum of the values for each operation.

The corrgction shall be done when the temperature of the cold water s en 13 °C
and 17 °C. Outside of this temperature range, the test is invalid. Note<that f of E, for
each ope€lration may be positive or negative.

fined as a
erefpre 4 186 J

NOTE Th¢ value of 860 is derived from 3,6 MJ per kWh and 4,186 J/
temperature rise of 1 °C for 1 ml of water. The energy embodied per litre p
(3 600 000)/(4186) = 860.

8.2.3 Hot water energy

Hot watef energy calculation is required if the dighw 3 external
source. I{ is calculated as the energy ¢cOntainee elative to
the cold

E,  is the hot water used by
the|dishwasher;

th is the mea for each
opeération,

Q;, is the volume\o t water is
use

Where hd i e than one operation, the total hot water energy for the whole

test is th

4
NOTE 1 T htive to the
nominal co temperature and does not take into account any losses associated with the conyersion and

distribution r thap occur in different households and different countries.

NOTE 2 Hot\water energy is highly sensitive to small changes in hot water temperature and thermosfat settings.
where the energy consumption of a dishwasher is being verified via a test, It is important that the hot water
temperature used in the verification test match that of the test used as the basis of the original claim as far as
possible. A verification energy adjustment should be used where the test hot water temperature during the
verification test differs from the original claimed test water temperature:

Eva = Qn X (thc - l‘hv)/860

where
t,c is the hot water temperature in original test;
t,w is the hot water temperature in verification test;

Where the hot water supply temperature is less than the dishwasher thermostat heater temperature (where
present), a verification adjustment should not be necessary.
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Water consumption

Water consumption values for each operation are required to determine cold water correction
values (refer to 8.2.2) and hot water energy (refer to 8.2.3) where applicable. Total water
consumption shall be reported for each cycle with any appropriate adjustments made for the
presence of a regeneration operation (refer to 8.2.1).

8.2.5

Time

Programme time is measured from the initiation of the programme (excluding any user

programmed delay) until an end of programme indicator (this could be a sound,

light or

symbol on a d|splay to indicate that the programme is complete and the user has access to

the load)

time. Pro

for the priesence of a regeneration operation (refer to 8.2.1).

Cycle time is measured from the initiation of the programme (e

delay) urtil all activity ceases (i.e. the end of the cycle). At the
the dishwasher has ceased: the dishwasher may revert tg

state pow

9 Airbprne acoustical noise

Where an airborne acoustical noise

to IEC 6(Q704-2-3 and shall be determin

ts made

?ammed

bctivity in
a steady
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Place settings and serving pieces (non-AHAM style load)

General information

The tableware described below (or alternatively, items specified in Annex B), shall be used for
testing. Each test load shall be all from Annex A or Annex B as applicable {ire. not a mixture

of items from each Annex). All pieces shall be free from cracks or other

NOTE Th¢
test machirj

The glazg

cloudinegs.

Forks sh
knives sh

The load

o

pieces (specified in A.3).

NOTE Syppliers of load items that meet these/Specification

;d on the

free from
ks of the

s serving

A2 P

One place
I:‘leom Item dc?@\ Shape/ style Name Colour
1 Dmp te \{60 mm Arzberg 8500 City White
2 Sa{p pk%\ \ N\._230 mm Arzberg 1382 1382 White
KN %Q\rt%n\ \ 190 mm Arzberg 8500 City White
4 Cop >\ 0,21 litre Arzberg 1382 1382 White
5 Sauder™~_/ 140 mm Arzberg 1382 1382 White
6 \J:GDO 258 III: BUG:\CII’TG:: Suhutt DUIGII

60 mm Form/Without rain

7 Fork 184 mm WMF “Berlin”
8 Soup spoon 195 mm WMF “Berlin”
9 Knife 203 mm WMF “Berlin”
10 Teaspoon 126 mm WMF “Berlin”
11 Dessert spoon 156 mm WMF “Berlin”

The mass of one place setting shall be:

— crockery + glass:

— cutlery:

1580g+35g;
195 g «

10 g.
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A.3 Serving piece specifications

A.3.1 For dishwashers with a capacity of one to six place settings, the following serving
pieces shall be included in the dishwasher load:
No. |Item description Dilameterl Shape/ style Name Colour
ength

12 Oval platter 320 mm Arzberg 1382 1382 White

13 Medium serving bowl 160 mm Arzberg 8700 Daily White

14 Small serving bowl 130 mm Arzberg 8500 City White

15 Two car\ling SpooRs 260 mm WME “Barlin”

16 Serving fork 192 mm WMF “Berlin”

17 Gravy ladle 175 mm WMF “Berlin”

The weight of the serving pieces (one to six place settings) shall be:

D

— Crockery: 1330g+30g
— Cutlery: 255g+5¢g
A.3.2 For dishwashers with a capacity of seve following
serving bowl shall be included, in addition to fHose iem shwasher
load:
No Item description Diapheter/ hape/ style Name Coloyr
: le gth(\

18 Large serving bo(( /m\qm Arzb%g 8700 Daily White
The weig ore place settings) shall be:
— Croch
— Cutle
NOTE “Ar] are trade marks. This information is provided for the conveniente of users
of this inte ot constitute an endorsement by the IEC of this trade mark. Ifems of the

similar spegifi

y can be shown to lead to equivalent results.



https://iecnorm.com/api/?name=bb475de26f3e81e679d233ce7d91b497

B.1

— 36 —

Annex B
(normative)

AHAM style load")

(to be used for other style dishwashers, such as U.S. style)

General information

60436 O IEC:2004(E)

The tableware described below (or alternatively, items specified in Annex A), shall be used for
testing. Each test load shall be all from Annex A or Annex B as applicable (i.e. not a mixture
of items from each annex) See Clause B.4 for a table of the pieces that/am\equwalent with

Annex A.

NOTE Th¢
test machir

The glazge

cloudined

Forks sh
knives sh

Att ple(,ea strattbefreeof cracks or other Ud”ldge

b reference machine always uses a load style from Annex A, irrespective

o

sed on the

free from

s of the

The load|shall consist of the specified s serving
pieces (specified in B.3).
NOTE Suppliers of load items that meet these
B.2 Place setting sp
One placp setting shallsonsist of t
Item \/\\D%%”
No Item desc@n\ volume/ Shape/ style Name Coloyrr
ength
1 Dlp\er até\ 260 mm Corning #6003893 Comcor White
2 &u.tm \ > 130 mm Arzberg 8500 City Whith
3 4 \Br\e\a\d Wﬁer p\n\%e 170 mm Arzberg 8500 City Whith
4 \(‘QFN \\/ 0,211 Arzberg 1382 1382 Whitp
5 Salhf\ > 140 mm Arzberg 1382 1382 Whith
6 Glass 250 ml Beaker /Tall Schott
60 mm Form/Without Drain Duran
7 Dinner fork Oneida 2619 FRSF Accent
8 Salad fork Oneida 2619 SLF Accent
9 Knife solid handle Oneida 2619 KPVF Accent
10 Teaspoon Oneida 2619 FSLF Accent
11 Teaspoon (same as 10) Oneida 2619 FSLF Accent

1 Source: BSR/AHAM DW-1.


https://iecnorm.com/api/?name=bb475de26f3e81e679d233ce7d91b497

60436

IEC:2004(E)

37—

The mass of one place setting shall be:

— crockery + glass: 1080 g £ 30 g;
— cutlery: 175g+54g.
B.3 Serving piece specifications

B.3.1 For dishwashers with a capacity of one to six place settings, the following serving
pieces shall be included in the dishwasher load:
Diameter/
No. [rttemrDesctriptiom———— ] Volumer— T Strapef-Style Namm Cotqur
Length
,_
12 || oval platter 240 mm Corning® #6011655 Qsor® Whike
13 || serving bowl 11 Corning® #6003911 \G\oré&eé\ Whipe”
14 || Fruit bowl 130 mm Arzberg 8500 \ \Qy\ )/hie
15 Two serving spoons Oneida 2619&'8}\
16 || Serving fork Oneida 268 \\ Plight
pattern
NOTE There is no soup ladle in the Annex B J6ad

The weight of the serving pieces (one to

CrocH
Cutle

B.3.2 F
bowl (ite
dishwash

The weig

NOTE “Ar]
provided fo
IEC of this
results.

ery:
y:

br dishwashe
m 13)@|
er load.

1000g+25¢g

d serving
, in the

brmation is
nent by the
equivalent

B.4 Concordance with load items in Annex A

The text of this standard assumes that a load according to Annex A is used. When a load type
specified in Annex B is used for testing, the following table shall be used to determine the soil
type that is placed in the load items.
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Annex A Item description — Annex A ;_L\nnex B Item description — Annex B
item No. item No.

1 Dinner plate 1 Dinner plate

2 Soup plate 2 Fruit bowl

3 Dessert dish 3 Bread & butter plate

4 Cup 4 Cup

5 Saucer 5 Saucer

6 Glass 6 Glass

7 FOTK 7 Dinner 107K

8 Soup spoon 8 Salad fork /\< N (\

9 Knife 9 Knife <

10 Teaspoon 10 Teag{oﬁ\ \ \

11 Dessert spoon 11 on }\Ne 10)

12 Oval platter (320 mm) 12 “ﬁ%&g\@é}

13 Medium serving bowl (160 mm) )4 diumserving, bowl (1 litre)

14 Small serving bowl (13 mm) /\ h4} / Fruut\le (13¢'mm)

15 Two serving spoons /\ /‘ >15 ( ¢w§ ser)\g spoons

16 Serving fork &6 Serw/plg fork

17 Gravy ladle /L 14 No equivalent item

18 Large serving bowl (20 mm a Medium serving bowl @ (1 litre)

Item 12).

4 In dishwashers o

th}g@}m F r an Annex B load there are 2 bowl$

ral
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Annex C
(informative)

Illustration of soil distribution

C.1 The following table illustrates the number of each item type soiled for a 12-place setting
dishwasher.
Load items soiled Spinach Egg Oat flakes Meat

Soup plates 12
Dessert dish 6
Dinner platgs '/\ £5(18 g)
Small servihg bowl 2 /\\ =
Large serving bowla \(4 g)
Total soil ¢n crockery 36g 24 g 3\6\9 R2'g
Soil on cutlery N/A Total above Add&WS\M\ N/A

includes soil for fQr soup spo

forks
a This load|item (and soil) is not included when the number of place }s\s &\th\a\\/

NOTE In val platter.
C.2 Ths Soiled for a 9-plage setting
dishwashe

Load items soiled Spinach — qu \ Oat flakes Meat
Soup plate \ 9
Desert dish Q \4\+é N4 +‘a\)
Dinner platps N N ~ 4 +)3 4 +7(13,59)
Small serving bowl L \2\ \
Large serving bowla( \ ( \/ 149)
Total soil ¢n crocker\y/ 2 A > 18 g 27 g 7,59
Soil on cutlery (\ n>~ > Total above includes | Additional soil used N/A

soil for forks for soup spoons

a This load|i

b The odd
plate h;

d when the number of place settings is less than 7.

surface soiled with minced meat and half soiled with egg. Th¢ odd desert

NOTE In

C.3 Thqg following table illustrates the number of each item type soiled for a 6-plage setting
dishwasher:

Load items soiled Spinach Egg Oat flakes Meat
Soup plates 6
Desert dish 3
Dinner plates 3(99)
Small serving bowl 2
Total soil on crockery 18 g 12 g 18 g 9¢g
Soil on cutlery N/A Total above includes | Additional soil used N/A

soil for forks for soup spoons

NOTE

In addition, tea is applied to tea cups, milk to beakers and margarine to the oval platter.
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The reference detergent containing no phosphate shall consist of the following.
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Annex D
(normative)

st materials for laboratories
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Ch?-m'rea-l-s-u-be-t-a-ne(.——s-pee#iee-t-iv.. '/ Wt. %
Sodium citflate dihydrate N 1560/Jungbunzlauer N\ 3000
Maleic acid/acrylic acid copolymer Alternative 1:
Na salt Sokalan CP 5 Compound/Henkel
50 % active on sodium carbonate 120
Alternative 2:
Norasol WL 4/Norsohaas 2070
30 % active on sodium carbonat \ ’
Sodium pefborate monohydrate -- N \ 5,0
Tetraacetyl| ethylendiamine TAED/Warwick e P 2,0
Sodium disflicate (noncrystalline) Portil A/Cognis f\\// 25,0
Linear fatty alcohol ethoxylate Plurafa 03/B 2,0
(Nonionic durfactant, low foaming)
Protease Savmas TINQV \_/ 40 KNPD/Kg £
e.g. Sayinase 8.0T:
N 0,5 %
Amylase my xxﬂ@S 300 KNP/kg $
e.g. Termamyl 60T:
A 0,5 %
Sodium carbonate, anhydroﬂjs Sodé\ Ie\ght/ﬂ‘ektmweber Add to 100
1 = Activity| units >
NOTE If psing altemat th e specified, it is essential that equivalent acfjvity units,
concentrati i edients are used to obtain equivalent performance.
NOTE De the gerformance of the reference machine in E.2.
D.1.2
The reféf ontaining phosphate but no chlorine bleach shall consist of the
following
CHemical suMce Specification V|Vt. %
Sodium tripotyptospirate FrermphosNWCtartamnt Z37U !
Tri-sodium citrate dihydrate N 1560/Jungbunziauer 22,3
Sodium perborate monohydrate - 6,0
Tetraacetyl ethylendiamine TAED/Warwick 2,0
Sodium disilicate (noncrystalline) Portil A/Cognis 5,0
Linear fatty alcohol ethoxylate Plurafac LF403/BASF 2,0
(Nonionic surfactant, low foaming)
Maleic acid/acrylic acid copolymer Alternative 1:
Na salt Sokalan CP 5 Compound/Henkel
50 % active on sodium carbonate 4,0
Alternative 2:
Norasol WL 4/Norsohaas
30 % active on sodium carbonate 6,7
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Chemical substance Specification Wt. %

Protease Savinase X.0T/NOVO 80 KNPU/kg* £
e.g. Savinase 8.0T:
1,0 %

Amylase Termamyl xxT/NOVO 420 KNU/kg* £
e.g. Termamyl 60T:
0,7 %

Sodium carbonate Soda, leicht/Mathes & Weber Add to 100

I = Activity units

NOTE |If using alternative components to those specified, it is essential that equivalent activity units,
concentrations and ratios of active and carrier ingredients are used to obtain equivalent performance.

in a cool

Detergen
)>ning.

and dry g

For the address of the supplier of the reference detergents, see\A

D.2 Rjnse agent
The reference rinse aids shall consist of the followi

\/ 13 ” 13 ”
Cheémical substance Specificatio Formqla} mn Formula “IV
(acidic) (neutral)

Linear fatty] alcohol ethoxylate Plurafac LF 221/BA 15,0 15,0
(Nonionic gurfactant, low foaming) (\

Cumene sUfonate < Si€panate C@‘S@ban@ 11,5 11,5

Citric acid {anhydrous) / -- (\ ~_" 30 | |-

H,0 N \ be@néeQNeQ Add to 100 Add to 100

Physical pgrameters: \/\ \

Viscosity [mpas] /\\ \/\ 17,0 11,0
N/

oH (1 % in water) \ \ 2,2 6,3

D.3 Salt

Purity >9
Insoluble| compone <0,05 %.

Grain size range <5 % to be <0,2 mm.

pH maximum 9,5.

NOTE *“Jungbunzlauer”, “Sokalan”, “Henkel”, “Norasol”, “Norsohaas”, “Warwick”, “Portil”, “Cognis”, Plurfac, BASF,
“Sauinase”, “Termany”, “Novo”, “Mathis & Webber”, “Thermosphos NW”, “Clariant”, “Stepanate” and “Stephan” are
trade marks. This information is provided for the convenience of users of this international standard and does not
constitute an endorsement by the IEC of this trade mark. Items of the similar specification may be used if they can
be shown to lead to equivalent results.
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Annex E
(normative)

Description of the reference machine

E.1 Specification of the reference machine

NOTE 1 A suitable reference machine that complies with the requirements of Clause E.1 is the Miele G590 or the
Miele G595 that has been specially prepared for use as a reference machine by Miele. A complying reference
machine can be obtained from the supplier as specified in Clause F.16. TN

“Miele” is d trade mark. This information is provided for the convenience of users of this.internationalstandard and
does not constitute an endorsement by the IEC of this trade mark. Items of the similay’spécification™may be used if
they can bg shown to lead to equivalent results.

General $pecifications and performance requirements:
— Rated voltage 230 V a.c., rated frequency 50 Hz (refer Claus
— Rinse aid dosage [setting: 2]: 2,5 ml — 3,0 ml.

Specifications of the reference programme (Univerg a clean load with no

detergent:

— Spray arm rotations per min:

- Wate
- Wate
— Enerd
- Wate
—  Maxin

. C

. H
— Progr]

3.1.5)

66 + 2 (refer E.3.1.6)
66 + 2 (refer E.3.1.6)
80,0 £ 4 (refer E.3.1.7)

— Cyclepti 89,0 £ 4 (refer E.3.1.7)

X
Specificatti ence program (Universal 65 °C) when tested in accordgnce with
Clause 6

— Clean ing perfarmance — Qven drying method (rpfpr 65 1)' 370+020 (rpfpr E '%.1.8)
— Cleaning performance — Air drying method (refer 6.5.2): 4,02 £ 0,20 (refer E.3.1.8)

NOTE 2 A range for cleaning index for the reference machine using detergent C is under consideration. Further
information may be available from the supplier of the reference detergent — see Annex F.

Specifications of the reference program (Universal 65 °C) when tested in accordance with
Clause 7 (clean load) using 25 g detergent B:

— Drying efficiency: 0,81 + 0,09 (refer E.3.1.9).

Details on verifying the performance of the reference machine are set out in Clause E.3.
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E.2 Installation and use of the reference machine
The reference machine shall be initially measured and checked by the manufacturer.

Check that the hoses are not bent. The height of the drain hose (measured from the bottom of
the machine to the highest point of the hose) shall be: 60 cm £ 10 cm.

The reference machine is always installed as a free standing type, irrespective of the type of
test machine(s).

The supply voltage and frequency of the reference machlne shall be 230V + 2% and
50 Hz + 1

The refefence machine always uses a load style from Annex A, irrgspective ofthe

used on tfhe test machine.

oad style

E.3 Calibration of the reference machine

Before starting a series of tests, a calibration ch shall be
undertaken. To perform a calibration check on following
measurements or observations shall be made ang ¢t ed\with™~the specifications and
requirements given in Clause E.1. omply with the |specified
requirements, the test conditions, & hall be checked|and the
measurements repeated as appropriate rent faults but the reference
machine ptill does not meet the specifications, o he manufacturer to get this reftified.

Prior to performing calibra t al\fiters have been cleaned and that spray
arm jets| are free from eecommended that calibration checks be
undertaken in the folloyw

NOTE The checks g e
a clean loaf and witRQ

.7 can be verified with a singl¢ cycle with
are verified over 5 cycles.

E.3.1.1

A servicH achine to
facilitate 2 rotations
may be inegcon any program on the reference machine with a clean load instplled and
no deter . ray’arm requirements specified in Clause E.1 are not met,|remedial

action sh

E.3.1.2 | “Checking the water hardness

When the reference machine is run on reference program (Universal 65 °C) with a clean load
installed and no detergent, the values specified in Clause E.1 shall be achieved.

E.3.1.3 Adjusting total water consumption

Prior to checking other parameters on the reference program, the total water consumption
should be checked and adjusted if necessary to achieve a value that is as close as possible to
the target value specified in Clause E.1 on the reference program. This shall be done by
adjusting the pressure-reducing valve on the water inlet which is provided with the reference
machine. Measurements of water consumption are done with a clean load and no detergent
(refer to E.3.1.4). Background and guidance on adjustment of water volume for the reference
machine is provided in Annex M. Note that the actual water volume will have some influence
on the energy consumption.
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E.3.1.4 Checking the energy and water consumption

When the reference machine is run on reference program (Universal 65 °C) and in accordance
with Clause 6, except with a clean load at room temperature and no detergent, the total
energy consumption and water consumption values specified in Clause E.1 shall be achieved.

E.3.1.5 Checking the water level in the sump

The water level left in the sump is used as an indicator of the drain pump performance. The
water level shall be measured at the completion of a cycle by removing the sieve and
measuring the height of the water level from the lowest point of the sump. There is no
adjustment for this parameter — a machine that operates outside the specified range will
require servicing.

E.3.1.6 Checking the water temperature in the sump

Qrmance

sured on

The watefr temperature in the sump is used as an indicator of te
of the hepting system in the reference machine. The water tem
the refergnce program during the heated wash operation and t ations by
means of a temperature sensor installed in the central vent any
bending |of sieves). The temperature sensor shall be ' 5 e to any
heating glement. The temperature during each heati 3 be logged at regular
intervals [to verify compliance with Clause E.1.

E.3.1.7 Checking the program axd

When the reference machine is run oh the\re ) and in
accordanlce with Clause 6, except wit i etergent,
the program and cycle times specified

The end| of program j
approximfately 9 min g

needs to| be establishe
should bghave .@».
used as a proxy for'ck

indicator on the facia panel) is| reached

i. the end of the cycle). This time interval
particular reference machine, but each|{ machine
the/off or ‘Ende’ indicator (end of program) can be
(taking into account the fan time).

E.3.1.8
When the cordance
with Cla E.4, the

values sfi

E.3.1.9

When the reference machine is run on reference program (Universal 65 “C) and in accordance
with Clause 7 (i.e. with a clean load and with detergent) and the loading plan in Clause E.4,
the values specified in Clause E.1 shall be achieved (average value based on 5 runs).
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E.4 Reference machine loading plan

NOTE The diagrams below have been supplied from CENELEC EN 50242, Amendment 3 (see Bibliography).

The reference machine shall be loaded as indicated in the following plans for each basket:

Cutlery tray

Upper basket

i kﬁﬁﬂ«%@‘ﬁﬁﬁf@ﬁ% i
%‘%—Eé‘" ) v_l 1

:§§§ 2y éi‘
;gji,% i
=
o |
2
fEr s
e :
fe- %
i i
e = T
gg' e 5 & = : -.?% i
i :i\?s CARE waﬁmm«gﬁﬁiﬁﬁ@ ] i m&ﬁ_i
IEC 086/04 IEC 087/04
Key
Soil: Colour
milk: orange
tea: violet
minced meat: red
€gg: yellow
oat flakes: blue
spinach: green

margarine: black
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Annex F
(informative)

Addresses of suppliers?

F.1 Plates and bowls that comply with the specification in Annex A can be obtained from
Supplier F.6.

F.2 Cutlery that complies with the specification in Annex A may be obtairred from:

WME|AG
Ab. OVH1 Tel: +49 7331 258 546
c/o M. Scherf Fax: +49 7331 258 107

Eberhard Str. k.scherf@wmf.de
D — 7B309 GEISLINGEN/Steige
Germjany

or from Supplier F6.

F.3 Te¢a that complies with the speci
Sir Wjnston Tea
Brokgn Orange Pekoe
Fines

This | etail shops or from:

:+49 211 5084 139
holger.kompch@teekanne.de

F.4 O3 s tha 1% Roelinflocken”
and these may be obtained from:

Peter Koelln KGaA Tel: +49 4121 64 81 43

Koellnflockenwerke Fax: +49 4121 64 66 39

c/o Mrs. Wéhrmann Woehrmann@koelin.de

Wester Str: 22-24
25336 ELMSHORN

Germany

2 This information is given for the convenience of users of this International Standard and does not constitute an
endorsement by IEC of these brands or suppliers.
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F.5 Spinach that complies with the specification in 6.4.6 is “Junger Spinat” and this may be

obtained from:

Fa. Langnese-lglo GmbH
Unileverhaus Tel: +49 40 3597 0
20355 Hamburg Fax: +49 40 3597 2445

Germany

F.6 Reference dishwasher detergents that comply with the specification in Annex D may

be obtained from:

AN

Wfk o TestgewebeTel: +49 2157 87 1977
c/o M. Hilgers Fax: +49 2157 90 657
Christenfeld 10  testgewebe@wfk.de

D - 4{1379 BRUGGEN-BRACHT
Germjany

or

US partnerTel: +1 (252) 794-9703

SDL/Textile Innovators Imyers@

P.O Box 8/101 Forest Street
Windsgor, North Carolipa 2

F.7 Cplour charts | ca S nars ased as |IEC 60350-CHAR:1999,

cooking |ranges,/Rkob
performance — Cg
Intern

3 rue S g ax: +41 22 919 0300
1211

<

or

el: +1 (845) 565-7660 ext. 347

Greta
EII Color Services Fax: + 1 (845) 565-2511

Muns

617 Little Britain Rd. Suite 102 odell@gretagmacbeth.com
New Windsor,NY.12553-6148 contact: Ms Liz Odell
USA

Electric

or household use — Methods for measuring

F.8 A through-circulation thermal cabinet that complies with the specification in Clause G.2
is the Memmert ULP 800-DW1 [749 litre], equipped with wire shelves, and may be

obtained from:

Memmert GmbH + Co. KG Tel: +49 9122 9250
PO Box 1720 Fax: +49 9122 14 585

D -91107 SCHWABACH

Germany sales@memmert.com
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F.9 A microwave oven that complies with the specification in Clause G.1 is the BOSCH
HMT 752F and may be obtained from:

Bosch-Siemens-Hausgeraete GmbH

Mr. Beer, Abt. PG/ESV  Fax: +49 9071 528 52
Robert-Bosch-Str. 16 hans.beer@bshg.com
D - 89407 DILLINGEN/DONAU

Germany

See Clause G.1 for a complete specification.

F.10 A
obtair

Comd
Worlg
9234
Frank
USA
Ki

or

Custd
Worlg
1200
Greet
USA

55121

HAM style load china that complies with the specificatio
ed from Supplier F.6 or as follows:

or R and Corelle R Dinner Plates,Serving Bowls and Platte
Kitchen Inc.Ms.Andrea Kirkwood,sales rep.
West Belmont Ave. Tel US toll free 1 800 451 76
lin Park,IL 60131 Tel US toll free 1 630 238
Fax +1 (630) 236 9851

rkwoodal@worldkitchen.com

mer service:
Kitchen Inc Tel
South Antrim

castle, ann

+49 6131 664040

wolfgang.schaefer@schott.com

Germ

or

Suppl

or

MG S
8500
Pleas
USA

any

ier F.6

cientific, Incorporated Tel: +1 (262) 947-7000
107" Street www.mgscientific.com
ant Prairie, WI. 53158

Annexes
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F.12 AHAM style load cutlery that comply with the specification in Annex B may be obtained

from:

Oneida Silversmiths
163-181 Kenwood Avenue
Oneida, NY 13421Fax: +1 (315) 361-3608
USA Attn: Cathy Boyer

Tel: +1 (315) 361-3360

US toll free 1800 828-7033, ext. 3544

F.13 AHAM style load serving bowls and platters that comply with the specification in

Annex B may be obtained from Supplier F10.

AN

F.14 A
Stam
Erbsgnbodenstr. 31
D-91207 LAUF
Germjany

Fax: +49 9123 98 84 89

r.stamminger@web.de

F.15 S
may ke obtained from:

Retsdh GmbH & Co. KG Tel:
c/o Mrs. Hogefeld Fax:
Rheinische Strasse 36

42781 HAAN
Germjany
Type:

F.16 A

Miele
ax: +49 5241 892 470
lothar.wedeking@miele.de

range of dishwasher test materials specified in this standard
minger & Demirel Testmaterialien Tel: +49 9123 98 89 75

bol}xn\e

d from:

er to 5.7)

ther with
and the
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