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Introduction
This draft standard is based on international discussions in which the UK has taken an active part. Your comments on this draft
are welcome and will assist in the preparation of the consequent standard.  There is a high probability that this text could be
adopted by CENELEC as a reference document for harmonization or as a European Standard. Recipients of this draft are
requested to comment on the text bearing in mind this possibility.

UK Vote
Please indicate whether you consider the UK should submit a negative (with reasons) or positive vote on this draft.

   EXAMPLEONLY
Microsoft and MS-DOS are registered trademarks, and Windows is a trademark of Microsoft Corporation.

Submission of Comments
- The guidance given below is intended to ensure that all comments receive efficient and appropriate attention by the responsible

BSI committee.  Annotated drafts are not acceptable and will be rejected.

- All comments must be submitted, preferably electronically, to the Responsible Committee Secretary at the address given on the
front cover.  Comments should be compatible with version 6.0 or version 97 of Microsoft Word for Windows, if possible;
otherwise comments in ASCII text format are acceptable.  Any comments not submitted electronically should still adhere
to these format requirements.

- All comments submitted should be presented as given in the example below.  Further information on submitting comments and
how to obtain a blank electronic version of a comment form are available from the BSI website at:
http://drafts.bsigroup.com/

Template for comments and secretariat observations Date: xx/xx/20xx Document: ISO/DIS xxxx

1 2 (3) 4 5 (6) (7)
MB Clause No./ Subclause

No./Annex

(e.g. 3.1)

Paragraph/

Figure/

Table/Note

Type of com-

ment

Commend (justification for change) by the

MB

Proposed change by the MB Secretariat observations on each

comment submitted

3.1 Definition 1 ed Definition is ambiguous and needs clarifying. Amend to read '...so that the mains connector

to which no connection...'

6.4 Paragraph 2 te The use of the UV photometer as an

alternative cannot be supported as

serious problems have been encountered in its

use in the UK.

Delete reference to UV photometer.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION 162 
____________ 163 

 164 
ELECTRIC DISHWASHERS FOR HOUSEHOLD USE – 165 
METHODS FOR MEASURING THE PERFORMANCE 166 

 167 
 168 
 169 

FOREWORD 170 

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising 171 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 172 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 173 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 174 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 175 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 176 
in the subject dealt with may participate in this preparatory work. International, governmental and non-177 
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 178 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 179 
agreement between the two organizations. 180 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 181 
consensus of opinion on the relevant subjects since each technical committee has representation from all 182 
interested IEC National Committees.  183 

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 184 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 185 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 186 
misinterpretation by any end user. 187 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 188 
transparently to the maximum extent possible in their national and regional publications. Any divergence 189 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 190 
the latter. 191 

5) IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity 192 
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any 193 
services carried out by independent certification bodies. 194 

6) All users should ensure that they have the latest edition of this publication. 195 
7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 196 

members of its technical committees and IEC National Committees for any personal injury, property damage or 197 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 198 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 199 
Publications.  200 

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 201 
indispensable for the correct application of this publication. 202 

9) Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of 203 
patent rights. IEC shall not be held responsible for identifying any or all such patent rights. 204 

 205 
International Standard IEC 60436 has been prepared by subcommittee 59A: Electric 206 
dishwashers, of IEC technical committee 59: Performance of household electrical appliances. 207 

208 
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ELECTRIC DISHWASHERS FOR HOUSEHOLD USE – 209 
METHODS FOR MEASURING THE PERFORMANCE 210 

 211 
 212 

1 Scope 213 

This international standard applies to electric dishwashers for household and similar use that 214 
are supplied with hot and/or cold water. 215 

The object is to state and define the principal performance characteristics of electric 216 
dishwashers for household and similar use and to describe the standard methods of 217 
measuring these characteristics. 218 

This standard is concerned neither with safety nor with minimum performance requirements. 219 

2 Normative references 220 

The following referenced documents are indispensable for the application of this document. 221 
For dated references, only the edition cited applies. For undated references, the latest edition 222 
of the referenced document (including any amendments) applies. 223 

IEC 60350, Electric cooking ranges, hobs, ovens and grills for household use – Methods for 224 
measuring performance 225 

IEC 60704-2-3, Household and similar electrical appliances – Test code for the determination 226 
of airborne acoustical noise – Part 2-3: Particular requirements for dishwashers 227 

IEC 60704-3, Test code for the determination of airborne acoustical noise emitted by 228 
household and similar electrical appliances – Part 3: Procedure for determining and verifying 229 
declared noise emission values 230 

IEC 60705, Household microwave ovens – Methods for measuring performance 231 

IEC 60734, Household electrical appliances – Performance – Hard water for testing 232 

IEC 62301, Household electrical appliances – Measurement of standby power 233 

ISO 607, Surface active agents and detergents – Methods of sample division 234 

ISO 3310, Test sieves - Technical requirements and testing 235 

ISO 80000-1, Quantities and Units 236 

3 Terms, definitions and symbols 237 

3.1 Terms and definitions 238 

For the purposes of this document, the following terms and definitions apply. 239 

3.1.1 240 
dishwasher 241 
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machine which cleans, rinses and dries tableware by chemical, mechanical, thermal, and 242 
electric means 243 

Note to Entry 1: A dishwasher may or may not have a specific drying operation at the end of the programme. 244 
Note to Entry 2: Different dishwasher types are designated by manufacturers e.g. free-standing, built-in or 245 
integrated. 246 

3.1.2 247 
free-standing dishwasher 248 
dishwasher which is intended to be installed without an enclosing structure  249 

3.1.3 250 
built-in dishwasher 251 
dishwasher which is intended to be installed inside an enclosing structure such as a kitchen 252 
cupboard 253 

3.1.4 254 
integrated dishwasher 255 
built-in dishwasher which is designed to have a board fitted to the dishwasher door  256 

3.1.5 257 
test machine 258 
dishwasher under test 259 
 260 
3.1.6 261 
reference machine 262 
dishwasher used to standardise cleaning and drying performance measurements 263 
 264 
Note to Entry 1: A reference machine is specified for use in this standard (see Annex I). 265 
 266 
3.1.7 267 
test run 268 
single performance assessment on a test machine as specified in Clauses 6 and 7 269 
 270 

3.1.8 271 
test series 272 
set of test runs on a test machine which collectively are used to assess the performance of a 273 
dishwasher  274 

3.1.9 275 
tableware 276 
dishware, glassware, cutlery and serving pieces used according to this standard to test a 277 
dishwasher 278 

3.1.10 279 
place setting 280 
set of tableware for the use by one person, not including serving pieces   281 

Note to Entry 1: A place setting is comprised of different items used for breakfast and lunch (type A); and dessert 282 
and dinner (type B).  283 

3.1.11 284 
serving pieces 285 
set of items for preparation and serving of food which may include pots, serving bowls, 286 
serving cutlery and a platter 287 

3.1.12 288 
rated dishwasher capacity 289 
whole number of place settings together with the serving pieces which can be cleaned and 290 
dried in one cycle when loaded in accordance with the manufacturer’s instructions 291 
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Note to Entry 1: The rated dishwasher capacity is declared by the manufacturer and expressed as a number of 292 
place settings.  293 

3.1.13 294 
operation 295 
each event that occurs during the dishwasher programme such as cleaning, rinsing or drying 296 

3.1.14 297 
programme 298 
series of operations which are pre-defined within the dishwasher and which are declared as 299 
suitable for specified levels of soil and/or type of load and together form a complete cycle 300 

3.1.15 301 
cycle 302 
complete cleaning, rinsing, and drying process, as defined by the programme selected, 303 
consisting of a series of operations 304 

3.1.16 305 
cycle time 306 
cycle time is measured from the initiation of the programme (excluding any user programmed 307 
delay) until all activity ceases (e.g. the end of the cycle) 308 

3.1.17 309 
programme time 310 
programme time is measured from the initiation of the programme, excluding any user 311 
programmed delay, until an end of programme indicator is activated 312 

Note to Entry 1: If there is no end of programme indicator, the programme time is equal to the cycle time. 313 

3.1.18 314 
automatic dispenser 315 
device activated automatically which injects or dispenses detergent or rinse aid, one or more 316 
times into the dishwasher at predetermined points in the dishwasher cycle 317 

3.1.19 318 
non-automatic dispenser 319 
device, usually a fixed cup or cavity on the dishwasher door, cover, or rack, which deposits a 320 
previously measured amount of detergent or rinse aid, into the dishwasher at the beginning of 321 
the dishwasher cycle 322 

3.1.20 323 
water softener 324 
device which reduces the hardness of water 325 

3.1.21 326 
regeneration 327 
process by which softening capacity is restored to a water softener 328 
 329 

3.1.22 330 
rack 331 
support for holding dishware, cutlery, and/or glassware in the dishwasher 332 
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3.1.23 333 
detergent 334 
cleaning agent for use in dishwashers to aid in the removal of food soils by chemical means 335 

Note to Entry 1: A reference detergent in powder form is specified for use in this standard (see 5.7). 336 

3.1.24 337 
rinse aid 338 
chemical agent added to the water in the last rinsing operation to improve the drying effect 339 
and reduce water marks 340 

Note to Entry 1: A reference rinse aid is specified for use in this standard (see Clause 5.8). 341 

3.1.25 342 
left on mode 343 
the power consumption that occurs after the completion of the programme, with the door 344 
opened and unlatched, without any further intervention of the user. This mode may persist or 345 
may be of limited duration where a power management system is present 346 

Note to Entry 1: In some products this mode may be an equivalent power to off mode. 347 

3.1.26 348 
off mode  349 
mode where the product is switched off using appliance controls or switches that are 350 
accessible and intended for operation by the user during normal use to attain the lowest 351 
power consumption that may persist for an indefinite time while connected to a mains power 352 
source and used in accordance with the manufacturer’s instructions. Where there are no 353 
controls, the dishwasher is left to revert to a steady state power consumption of its own 354 
accord  355 
 356 
Note to Entry 1: If an appliance is equipped with a power management system, the lowest power consumption that 357 
may persist for an indefinite time will be reached automatically. 358 
  359 

3.1.27 360 
delay start mode 361 
mode where the user has selected a specified delay to the commencement of the programme. 362 
This mode is only applicable to dishwashers that provide a delay start function for the user 363 

3.1.28 364 
left on mode duration 365 
time for the dishwasher to revert automatically to off mode after the end of the programme 366 
with the door unlatched and opened; mode applies if the test dishwasher is equipped with a 367 
power management system 368 

Note to Entry 1: The left on mode duration is declared by the manufacturer. 369 
Note to Entry 2: End of programme is reached when end of programme indicator is activated or when all activities 370 
cease if there is no end of programme indicator (according to 3.14 and 3.17).  371 

3.1.29 372 
power management system 373 
system within the dishwasher which allows it to revert automatically to off mode after the 374 
completion of the programme 375 
 376 
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3.2 Symbols 377 

3.2.1 Symbols related to the microwave calibration (Annex F) 378 
 379 

tu,1  the required cooking time in min at the nominal output power P1; 380 

P1  the nominal output power of 780 W; 381 

t1   the nominal cooking time at the nominal output power P1 of 4 min; 382 

Pu,1  the measured the power output in W at the nominal output power P1; 383 

tu,2  the required cooking time in min at the nominal output power P2; 384 

P2   the nominal output power of 150 W; 385 

t2   the nominal cooking time at the nominal output power P2 of 10 min; 386 

Pu,2  the measured power output in W at the nominal output power P2. 387 

3.2.2 Symbols related to the application of egg (6.4.5) 388 
 389 

At  the total amount of soil to be applied to all the items to be soiled for each item 390 

type  391 

Nt  the number of items of type t to be soiled with egg 392 

Mt  the average mass of egg to be applied to each item of type t 393 

3.2.3 Symbols related to the calculation of the drying index (7.1.2.3) 394 
 395 

N  the total number of scores for all items; 396 

n  the number of test runs; 397 

s  the total number of scores per item number; 398 

DR,z   the sum of drying scores of the reference machine; 399 

DT,z  the sum of drying scores of the test machine; 400 

DR,i   the average drying score for one test run of the reference machine; 401 

DT,i   the average drying score for one test run of the test machine; 402 

ln PD,i   the logarithm of the drying performance index for one test run of the test 403 

machine; 404 

ln PD  the arithmetical average of ln PD,i; 405 

ln SD  the drying standard deviation of the ln PD,i; 406 
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ln WD  the half range of the logarithmic drying confidence interval; 407 

t f;1-α/2   a numerical factor, depending on the number f = n – 1 degrees of freedom for 408 

the chosen confidence level 1 – α = 0,95 with two-sided demarcation (see 409 

Table 4); 410 

PD the drying performance index for the test series. 411 

3.2.4 Symbols related to the calculation of the cleaning index (7.1.3.1) 412 
 413 

N  the total number of scores for all items; 414 

n  the number of test runs; 415 

s  the total number of scores per item number; 416 

CR,z   the sum of cleaning scores of the reference machine; 417 

CT,z  the sum of cleaning scores of the test machine; 418 

CR,i   the average cleaning score for one test run of the reference machine; 419 

CT,i   the average cleaning score for one test run of the test machine; 420 

ln PC,i   the logarithm of the cleaning performance index for one test run of the test 421 

machine; 422 

ln PC  the arithmetical average of ln PC,i; 423 

ln SC  the cleaning standard deviation of the ln PC,i; 424 

ln WC  the half range of the logarithmic drying confidence interval; 425 

t f;1-α/2   a numerical factor, depending on the number f = n – 1 degrees of freedom for 426 

the chosen confidence level 1 – α = 0,95 with two-sided demarcation (see 427 

Table 4); 428 

PC the cleaning performance index for the test series. 429 

3.2.5 Symbols related to the measurements (8) 430 
 431 

E  the energy consumption for the whole test run;  432 

Ee  the electrical energy; 433 

Ec  the cold water correction energy; 434 

Eh  the hot water energy; 435 

t
c
  the volume-weighted average inlet temperature; 436 

Q
c
  the volume of the cold water supplied to the test machine; 437 
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t
h
   the volume-weighted average inlet temperature of all hot water; 438 

Q
h   the volume of hot water supplied to the test machine; 439 

Eva  the energy adjusted for verification; 440 

thc   the hot water temperature in original test; 441 

thv  the hot water temperature in verification test; 442 

Qt  the total water volume. 443 

4 List of measurements 444 

Standard methods of measuring the performance characteristics are determined as follows: 445 

– combined cleaning and drying performance according to Clause 6 and 7; 446 
– energy consumption, water consumption and cycle/programme time according to Clause 8; 447 
– airborne acoustical noise according to Clause 9; 448 
– additional aspects of energy consumption of dishwashers (low power modes) according to 449 

Annex K. 450 

5 General conditions for measurements 451 

5.1 General 452 

The dishwasher manufacturer’s instructions regarding installation and use of the dishwasher 453 
shall be followed, except where there is a conflict, in which case this standard shall prevail. 454 

Performance tests according to this standard are generally carried out on a new machine, with 455 
a reference machine running parallel with the test machine(s), i.e., at the same time under the 456 
same conditions using soil prepared at the same time from the same batch. The reference 457 
machine shall be in accordance with the description given in Annex I. 458 

The reference machine shall always be installed as a free standing machine independent of 459 
the type of test machine. 460 

Before commencing a test series, the dishwasher and the reference machine shall be checked 461 
to ensure that they are operating properly. 462 

All tests shall be started with the appliances at the ambient temperature according to 5.5.  463 
 464 
The tolerances specified for parameters within this document, using the symbol "±", indicate 465 
the allowable limits of variation from the specified parameter outside which the test or results 466 
shall be invalid. The statement of tolerance does not permit the deliberate variation of these 467 
specified parameters. 468 

Rounding shall not be applied to the results of intermediate calculations. If numbers have to 469 
be rounded, they shall be rounded to the nearest number according to ISO 8000-1, Clause 470 
B.3 Rule B. If the rounding takes place to the right of the comma, the omitted places shall not 471 
be filled with zeros. 472 

Requirements for measurements and instrumentation and their accuracy are described in 473 
Table S. 1. 474 
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5.1.1 Free standing dishwashers 475 

Dishwashers shall be tested as free standing except where they are designated as built–in or 476 
integrated (refer to 5.1.2). Dishwashers that can be installed as either free standing or built-477 
in/integrated shall be tested as free standing. 478 

5.1.2 Built-in and integrated dishwashers 479 

Built-in and integrated dishwashers shall be installed in an enclosure according to Annex N. 480 

5.2 Conditioning of the test machine and sequence of test procedures 481 

Before conducting the performance tests, the dishwasher shall be operated for at least 3 482 
complete cycles using a clean load with reference detergent (specified in Clause 5.7) and 483 
without rinse aid. If noise measurements should be done, they should be carried out before 484 
any performance measurements and in accordance to Clause 9. No additional cycles shall be 485 
carried out on the test machine between the sequential steps specified in the following 486 
procedure.  487 

The assessment of the cleaning and drying performance shall be performed in the same test 488 
runs. The determination of energy consumption, water consumption and cycle/programme 489 
time (Clause 8) shall be done concurrently with the combined cleaning and drying 490 
performance test (Clause 6 and 7). 491 
 492 
Between two test series the reference and test machines shall be cleaned by operating for at 493 
least two test programme cycles with reference detergent (specified in Clause 5.7). Prior to 494 
starting a new test series, ensure that the filters and all visible areas of the machine are 495 
clean. 496 
 497 
If recommended by the manufacturer, adjust the water softener and add salt per Clause 5.9. 498 
 499 
NOTE 1 Any cycles or operations performed on the appliance during the manufacture of the product are ignored. 500 
NOTE 2 Noise tests require that the test should be carried out before the rinse aid dispenser is filled for the first 501 
time. 502 
NOTE 3  Cleaning and drying assessment may be performed individually using soiled tableware. 503 
NOTE 4  When checking for soil residue in the dishwasher, particular attention should be paid to accumulations of 504 
coffee grounds in locations such as filters, sump, door seals and rack rails. 505 
 506 

5.3 Electricity supply for machines 507 

5.3.1 Electricity supply for test machine 508 

5.3.1.1 Voltage 509 

The test voltage shall be set at the rated voltage of the test machine and maintained within 510 
the range of ±2 % throughout the test. If a voltage range is indicated, then the test voltage 511 
shall be set at the nominal voltage of the country in which the appliance is intended to be 512 
used. The measured voltage shall be reported. 513 

NOTE If the rated voltage of the test machine differs from the system voltage of the country of intended use, 514 
measurements should be carried out at the nominal voltage of the country of intended use. 515 

5.3.1.2 Frequency 516 

The supply frequency shall be set at the rated frequency of the test machine and maintained 517 
within the range ±1 % throughout the test. If a frequency range is indicated, then the testing 518 
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shall be carried out at the nominal frequency of the country in which the appliance is intended 519 
to be used. The measured frequency shall be reported. 520 

NOTE If the rated frequency of the test machine differs from the system frequency of the country of intended use, 521 
measurements should be carried out at the nominal frequency of the country of intended use. 522 

5.3.2 Electricity supply for the reference machine 523 

5.3.2.1 Voltage  524 

The supply voltage shall be set at 230 V a.c. and maintained within ±2 % throughout the test. 525 
The measured voltage shall be reported. 526 

5.3.2.2 Frequency 527 

The supply frequency shall be set at 50 Hz and maintained within ±1 % throughout the test. 528 
The measured frequency shall be reported. 529 

5.4 Test programme 530 

The first programme to be tested shall be the one recommended by the manufacturer for a 531 
normally soiled load. 532 

NOTE In some countries the manufacturer has to declare the programme to be used for the purpose of energy 533 
labelling (which may not be for a normally soiled load). In this case this programme is the one tested first.  534 

The same programme shall be used for measuring the combined cleaning and drying 535 
performance according to Clause 6 and 7; the energy consumption, water consumption and 536 
cycle/programme time according to Clause 8; and the noise according to Clause 9, if tested. 537 

Additional programmes may then be tested. 538 

The name of the programme tested shall be reported. 539 

5.5 Ambient conditions 540 

The following ambient conditions shall be maintained throughout the soiling, drying and 541 
measurement process. The conditions shall be reported. 542 

– Ambient temperature of the room: (23 ± 2) °C 543 
– Relative humidity: (55 ± 10) % RH 544 

5.6 Water  545 

5.6.1 General  546 

This clause describes the characteristics of the water supply to be connected to the 547 
dishwasher while it is being prepared for testing and throughout the testing process. It also 548 
includes a specification for water to be used in the preparation of soil (e.g. tea according to 549 
6.4.3, minced meat according to 6.4.4 and oat flakes according to 6.4.6). 550 
The actual water conditions (temperature, hardness, and pressure) maintained during the 551 
tests shall be reported. 552 

5.6.2 Water temperature 553 

The temperature of the supply water shall be: 554 
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– cold water feed temperature: 555 
• (15 ± 2) °C. 556 

– hot water feed temperature: 557 
• temperature indicated by the manufacturer ±2 °C, or 558 
• where a range is specified by the manufacturer which does include 60 °C, (60 ± 2) °C, 559 

or 560 
• where a range is specified by the manufacturer which does not include 60 °C, the 561 

value nearest to 60 °C ± 2 °C, or 562 
• (60 ± 2) °C, if instructions are not given. 563 

NOTE Some countries specify a hot water temperature for regulatory purposes, in which case this water 564 
temperature should be used for testing. 565 

The volume of the water pipe between the measurement device for temperature and the 566 
connection point to the water inlet hose of the test dishwasher shall not exceed 250 ml.  567 
If a bypass to ensure water supply temperature is installed, at each connection to the water 568 
inlet hose(s) of the dishwasher, the bypass shall be opened before starting tests until the 569 
water inlet temperature is in the required range. If the temperature is measured in the 570 
circulation loop the volume of the spur taking the water from the circulation loop shall not 571 
exceed 250 ml. 572 

5.6.3 Water hardness 573 

If hard water is used it shall have a total water hardness of (2,5 ± 0,5) mmol/l. If soft water is 574 
used it shall have a total water hardness of ≤ 0,7 mmol/l. If water hardness needs to be 575 
adjusted to meet these specifications, it shall be prepared according to IEC 60734 – Method B 576 
or C. The measured water hardness shall be reported. The water hardness used in the test 577 
shall be the one most applicable to the country of intended use. 578 

5.6.4 Water pressure 579 

The pressure of the water supply at each water inlet shall be set at 240 kPa and shall be 580 
maintained within the range ±20 kPa during all fills. The measured water pressure shall 581 
be reported. Where the manufacturer specifies a range of water pressure that does not 582 
include 240 kPa ± 20 kPa, the water pressure shall be set at the end of the pressure range 583 
closest to 240 kPa ± 20 kPa. 584 

5.7 Detergent 585 

The reference detergent D, as described in Annex E, shall be used in the reference and test 586 
machines. The quantity for one test run shall be as recommended by the manufacturer, but 587 
not more than 588 

- 8,0 g + x g per place setting, 589 

where x is the number of place settings loaded. 590 

The maximum amount stated above shall be used if no recommendation is given by the 591 
manufacturer. 592 

NOTE For dishwashers not equipped with a water softener and being tested with hard water (see 5.6.3) the same 593 
dosage should be used.  594 
 595 
The quantity of detergent used during the tests shall be reported. 596 
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The detergent shall be placed in the dishwasher immediately prior to starting the programme. 597 
If a dispenser is incorporated in the dishwasher it shall be used. The dispenser shall be clean 598 
and dry prior to the placement of detergent. In the absence of manufacturer’s 599 
recommendations, the detergent shall be placed in the main compartment of the dispenser. 600 

Detergent from the same batch shall be used for the reference and test machine. 601 

Before use the detergent shall be homogenized in accordance with ISO 607 (refer to Annex L 602 
for suitable equipment). 603 

5.8 Rinse aid 604 

The rinse aid Formula “III”, as described in Annex E, shall be used.  605 

For dishwashers with an adjustable automatic dispenser, the setting shall be as recommended 606 
by the manufacturer. In the absence of such an indication, the setting shall be used which 607 
gives the lowest quantity of rinse aid. 608 

Any requirement or recommendation to experiment with the setting by the laboratory shall be 609 
ignored. 610 
For machines without automatic dispensers, the rinse aid shall be added manually, if so 611 
recommended by the manufacturer and in accordance with their instructions. 612 

5.9 Salt 613 

If the dishwasher is equipped with a water softener that requires salt, fill the salt reservoir in 614 
accordance with the manufacturer’s instructions. For specification of the salt, see Annex E. 615 

For dishwashers with an adjustable water softener, the setting shall be as recommended by 616 
the manufacturer for the water hardness used for the test. Where there is no recommendation, 617 
use the lowest setting.   618 

6 Combined cleaning and drying performance tests 619 

6.1 General and purpose 620 

The purpose of this test is to measure how well the appliance cleans and dries normally soiled 621 
place settings and serving pieces. 622 

The tests are carried out in parallel with the reference machine specified in Annex I; under 623 
conditions described in Clause 5. The reference and test machines shall be prepared 624 
according to Clause 5 using a load as specified in Clause 6.2 and soiled according to Clause 625 
6.4 with soils specified in Clause 6.3. The tableware is dried (using either the air drying or 626 
oven drying method) according to Clause 6.5 and placed into the machines according to 627 
Clause 6.6. The test results shall be evaluated according to Clause 7. 628 

The sequence of the test procedure as specified in Clause 5.2 shall be followed. 629 

Soiling of the test loads for the reference and test machine(s) shall be prepared in parallel. 630 

For a large number of test loads, it may be necessary to have more than one person 631 
preparing soils, but one person shall prepare each soil type for all loads. Similarly, one person 632 
shall apply each soil type for all loads (person preparing soils may be different than the 633 
person applying soils). 634 
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6.2 Load 635 

6.2.1 Composition of the test load 636 

The test load shall comprise specific numbers of each tableware item according to the rated 637 
capacity of the test machine as described in Annex A. The physical condition of the tableware 638 
items shall meet the description in Annex A. 639 

6.2.2 Requirements for pre-conditioning of new tableware  640 

New tableware items shall be pre-conditioned by washing them for five cycles using detergent 641 
(specified in Clause 5.7) and rinse aid (specified in Clause 5.8). 642 

6.2.3 Requirements for conditioning of tableware 643 

All tableware items shall be clean, dry and conditioned prior to the test run. In this case 644 
‘clean’ means that an item would score 5 if assessed according to Clause 7 and ‘dry’ means 645 
that an item would score 2 if assessed according to Clause 7. 646 

NOTE   Special attention should be paid to soup plates (specified in A.2) soiled with oat flakes (specified in clause 647 
6.4.6) to verify they are free of starch residue from previous tests. This can be checked by Lugols solution after 648 
each cleaning performance test. Lugols solution is a 1 % Iodine/potassium iodide solution (Merck 109261), which 649 
may be obtained from supplier mentioned in L.1.15. 650 

The tableware items shall be conditioned in a dishwasher that dispenses rinse aid (specified 651 
in Clause 5.8) in the final operation prior to the next test. 652 

NOTE Conditioning in a dishwasher should be done using detergent specified in Clause 5.7. 653 

6.2.4 Requirements for re-conditioning of tableware prior to a new test series 654 

After each test series with five to eight test runs, a re-conditioning cycle shall be performed in 655 
order to avoid residual scale formation on the test load. For this purpose the clean load is 656 
loaded into a dishwasher other than the test machine or reference machine having a normal / 657 
daily use programme. This programme is run with 30 g of anhydrous fine granular citric acid 658 
(Supplier see L1.15) instead of detergent for one cycle. 659 

6.3 Soiling agents and preparation equipment 660 

The following soiling agents are required: 661 

– milk; 662 
– tea; 663 
– minced meat; 664 
– egg; 665 
– oat flakes; 666 
– spinach; 667 
– margarine; 668 
– coffee grounds. 669 

All food products, at the time they are used for the preparation of soiling agents to this 670 
standard, shall be within the “use-by” date or before their expiry date stated on the product.  671 

All soiling agents used for the reference and for test machine shall be from the same batch. 672 
To ensure a high level of comparability and reproducibility of the results it is necessary that 673 
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the soil have the same properties in all laboratories. Soils from the same batch may be 674 
obtained from the supplier identified in L.1.11. 675 

If the specified product is not available, the use of a similar product which provides equivalent 676 
results is permitted. Equivalency shall be proven through testing. 677 

6.4 Preparation and application of soiling agents 678 

6.4.1 General 679 

This clause describes how the soiling agents are prepared and applied to the test load items. 680 

Unless specifically stated otherwise, all soiling agents shall be freshly prepared for each test.  681 

The final preparation and application of the soils to the tableware items shall be done on the 682 
same day except where specified otherwise. 683 

Based on the number place settings, calculate the total weight of soil that will be needed 684 
(grams/item × number of tableware items). 685 

For all soiling agents, except milk, tea and coffee grounds, place an amount of soil, slightly 686 
more than required, in a container along with the application tool e.g. fork or pastry brush. 687 
Weigh the container, soiling agent and application tool. Apply the soil to the load items with 688 
the application tool until the required amount of soil has been applied. For the soiling agents 689 
milk, tea and coffee grounds refer to the specific clauses. 690 

Soils shall be evenly distributed. Soil can be added or removed to ensure the exact amount 691 
until drying of soil (by appearance) begins. 692 

It is then recommended to start by pre-heating the microwave oven for the milk soiling. During 693 
this time prepare the tea soiling. During the pre-drying period for the tea (one hour) prepare 694 
and apply the rest of the soiling agents. 695 

Refer to Annex C for an illustration of soil application and quantities. 696 
 697 
For guidance, Annex D contains pictures showing how soiled tableware should look. 698 
 699 

6.4.2 Milk 700 

U.H.T. milk with 1,5 % – 2 % fat content shall be used. U.H.T. milk shall not be used within 701 
1,5 months of its expiry date. U.H.T. milk shall be kept refrigerated after opening and used 702 
within 2 days of opening. 703 
 704 
Alternatively fresh 2 % fat content homogenized milk may be used and shall be kept 705 
refrigerated after opening. 706 

6.4.2.1 Items required for preparation 707 
– Microwave ovens with a glass turntable as specified in Annex F; 708 

– Glasses (specified in Annex A); 709 
– Pipette (10 ml; specified in Annex L1.14.). 710 
 711 

6.4.2.2 Pre-heating the microwave oven 712 

Before cooking the milk in the glasses, heat up the microwave oven as follows: 713 
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 714 
– Place six glasses each filled with 50 ml of water at a temperature of 23 +/- 2°C, in the 715 

microwave oven; 716 
– Place the glasses symmetrically in a circle with a radius of 160 mm (centre of the circle = 717 

centre of the glass turntable). See Figure 1. 718 
– As described in Annex F, operate the microwave oven for tu,1 min depending on the oven 719 

type at a nominal power setting of 780 W (Pu,1) and then for tu,2 min at a nominal power 720 
setting of 150 W (Pu,2). 721 

 722 
After pre-cooking, take the water-filled glasses out of the microwave oven. 723 

6.4.2.3 Application 724 

– Items to be soiled: 725 

The type A glasses shall be soiled with milk (as described in Annex C). 726 

– Quantity of soil: 727 

10 ml of milk is used to soil each glass. 728 

– Method of soiling the glasses: 729 

Upon removal from the refrigerator, shake the milk well for approximately 30 s before each 730 
application. Immediately after the shaking, add 10 ml to each glass using a pipette and 731 
immediately carry out the cooking process. 732 

NOTE Details for a suitable pipette are given in Annex L Supplier L1.14. 733 

Any remaining milk shall be put back into the refrigerator, without delay. 734 

6.4.2.4 Cooking process 735 

Immediately after the pre-heating has been completed, place 6 glasses with milk in the 736 
microwave oven and cook the glasses continuously under the same conditions, i.e., for 4 min 737 
at 780 W and 10 min at 150 W, or at the corrected conditions. 738 

During each cooking operation there shall always be 6 glasses, with milk, in the microwave 739 
oven. The glasses shall be placed on the turntable as shown in Figure 1 and the base of 740 
beaker shall remain flat on the turntable. 741 

NOTE If more than 6 glasses are required for testing, an additional 6 may be cooked immediately after the first 742 
set of 6 glasses, without repeating the pre-heating process. 743 

After the cooking period in the microwave oven, the colour of the cooked milk shall be 744 
compared with the colour chart in Annex J. The colour at the bottom of the glass shall be at 745 
least colour No. 4 on the colour chart and not exceed colour No. 6. 746 

Small areas of the milk skin shall not be darker than 12 on the colour chart. 747 

NOTE For colour comparing only original colour sheets should be used. They may be obtained from supplier 748 
mentioned in L.1.7. 749 

Full document details: 13/30265234 DC

http://www.avadocuments.com/doc/13-30265234-dc
http://www.avadocuments.com/doc/13-30265234-dc


 20 60436/Ed4/2CD © IEC(E) 

 

 750 

Figure 1 - Position of the glasses on the microwave turntable 751 

6.4.3 Tea 752 

Use tea with the following characteristics: 753 

– tea type: black 754 
– tea quality: ceylon 755 
– leaf quality: orange pekoe 756 
– leaf size: broken 757 

The tea recommended in Annex L meets these requirements. 758 

The remains of newly opened packets of tea may be used for subsequent tests for a period of 759 
up to 60 days after opening, when the contents are stored in a sealed container. 760 

6.4.3.1 Preparation 761 

Pour the calculated amount of boiling water (see Clause 5.6 for specification) over the tea 762 
(ratio: 1 l water to 6 g of tea) and allow to stand in a covered container, for a period of 5 min. 763 
Afterwards, pour the tea through a sieve (mesh aperture 1 mm) into a second container.  764 
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6.4.3.2 Application 765 

Fill approximately 120 ml of tea into each mug, 80 ml into each cup and 40 ml onto each 766 
saucer. An even distribution over mugs, cups and saucers can be ensured by using a 767 
proportioning pump with 40 ml dosage. 768 

NOTE Details for a suitable dosing pump are given in Annex L Supplier L.1.16. 769 

6.4.3.3 Pre-drying for oven drying method 770 

After the tea is poured into the last item (cup, saucer and mug), immediately place items in 771 
the preheated to 80 °C thermal cabinet (see Annex G). While loading, the power shall be 772 
switched off. Ensure that the items are not placed too closely together. The loading shall be 773 
completed 3 min after opening the doors of the thermal cabinet. Leave the items soiled with 774 
tea to dry for a period of 1 hour. After 1 hour remove the items from the thermal cabinet and 775 
empty out any remaining tea, and discard. 776 

6.4.3.4 Pre-drying for air drying method 777 

After 1 hour of pre-drying at ambient conditions carefully decant 100 ml from each mug, 60 ml 778 
from each cup, and 20 ml from each saucer using a syringe. During the process as many 779 
particles as possible should be retained on the load items. The decanted tea is discarded.  780 

6.4.4 Minced meat 781 

The cuts of the beef used to prepare the minced meat should be taken from parts 11 or 13      782 
(Figure 2)and depending on country can be called round, silverside, topside, thick flank, etc. 783 

 784 

Figure 2 - Schematic view of the different beef pieces 785 

Prepare a sufficiently large amount of minced beef, to ensure a homogeneous mix. Remove 786 
all fat and sinew from the meat before mincing. Use an electric meat grinder, with a perforated 787 
disc, with approximately 50 holes of 4.5mm diameter. Choose a setting where the amount 788 
of minced meat production is approximately 700 g per min (approximately 150 rpm). 789 

6.4.4.1 Preparation and Storage 790 

Mix 50 g of whisked whole egg to every 150 g minced meat (see 6.4.4 for specification); 791 
ensure that the eggs are refrigerated before use. Mix well and divide into 60 g portions. Wrap 792 
in aluminum foil, or place in closed containers, or place in sealed plastic bags and freeze. 793 
Before use, allow the meat to defrost to ambient conditions and mix with water (see 5.6 for 794 
specification) at a ratio of 30 g of minced meat to 8 g of water, until homogeneous. 795 
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6.4.4.2 Application 796 

• Items to be soiled: 797 

The oval platter, the glass bowl and the oven pot are soiled with minced meat. 798 

• Quantity of soil: 799 

8 g of minced meat for the oval platter, 8 g for the glass bowl and 6 g for the oven pot. 800 

• Method of soiling: 801 

Refer to 6.4.1 and use a plastic fork as an application tool.  802 

-    Oval platter: 803 
 The minced meat soil is applied evenly to the upper surface of the platter, ensuring that a 804 

space of 20 mm around the edge is left clean. 805 
-  Glass bowl: 806 
 The minced meat soil is applied to the bottom and inner sides, ensuring that a space of 807 

40 mm around the edge is left clean. 808 
-  Oven pot: 809 
 The minced meat is applied on the bottom and the inner sides of the oven pot, ensuring 810 

that a space of 10 mm around the edge is left clean. 811 

6.4.5 Egg 812 

Use good quality hen’s eggs weighing 50 g to 65 g each. Eggs shall be at least 7 days old. 813 
Eggs shall be stored in the refrigerator until required. Eggs shall be at ambient temperature 814 
prior to use. 815 

NOTE Tests have shown that very fresh eggs change in their consistency over the first few days after laying: a 816 
minimum of 7 days after laying ensures stability. 817 

6.4.5.1 Preparation 818 

Use at least three eggs and separate the egg white from the egg yolk. Discard the yolk sack, 819 
and mix egg yolks with a fork in a bowl.  820 

6.4.5.2 Application 821 

• Items to be soiled: 822 

The melamine dessert plates, the dinner plates and the forks are soiled with egg yolk. 823 

• Quantity of soil: 824 

Calculate the total amount of soil to be applied to all the items to be soiled for each item type 825 
At as follows: 826 
   827 
 At = Nt x Mt 828 
 829 
where  830 
 Nt is the number of items of type t to be soiled with egg 831 
 Mt is the average mass of egg to be applied to each item of type t 832 
 For forks, Mt = 0,16 g,  833 
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 For melamine dessert plates, Mt = 1,5 g 834 
 For dinner plates, Mt = 2,16 g 835 

 836 
When applying the egg, distribute the total amount At as equally as is reasonably practical 837 
between all the items of type t. The total quantity applied shall be At. 838 

• Method of soiling: 839 

Refer to 6.4.1 and use a pastry brush with a width of approximately 25 mm as an application 840 
tool.  841 

– Forks: 842 

 Apply a thin, even layer of egg soil to both sides of the head of each fork. Place the forks 843 
on an extra plate, not belonging to the test load, prong down. Allow to dry in this position. 844 

– Melamine dessert plates: 845 

 The egg soil is applied evenly to the upper surface of each plate ensuring that a space of 846 
20 mm around the edge is left clean. 847 

– Dinner plate: 848 

 The egg soil is applied evenly to the upper surface of each plate, ensuring that a space of 849 
20 mm around the edge is left clean. 850 

6.4.6 Oat flakes 851 

Use uncooked small oat flakes. 852 

The oat flakes recommended in Annex L meet this requirement. 853 

The remains of newly opened packets of oat flakes may be used for subsequent tests for a 854 
period of up to 60 days after opening, when the contents are stored in a sealed container. 855 

6.4.6.1 Preparation 856 

Add 50 g of thoroughly mixed oat flakes with 750 ml of cold water (see 5.6 for specification) 857 
and 250 ml of milk (see 6.4.2 for specification). Prepare porridge by bringing the mixture to 858 
the boiling point and allow simmering for 10 min, stirring continuously from the very beginning 859 
of heating, using a wooden spoon. Apply the porridge immediately after preparation. 860 

NOTE The immediate application of hot porridge guarantees that the amount of water is not reduced due to 861 
evaporation and the porridge has a defined consistency. 862 

6.4.6.2 Application 863 

– Items to be soiled:  864 

The soup plates, the small dessert bowls and the type B soup spoons shall be soiled with 865 
porridge (as described in Annex C). 866 

• Quantity of soil: 867 

Soup spoons are dipped in the prepared soil. 868 
3 g of porridge are applied on each soup plate and on each dessert bowl. 869 

• Method of soiling: 870 
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– Soup spoons: 871 

 Dip the bowl part of the soup spoons into the freshly made hot porridge and place on an 872 
extra plate, not belonging to the test load, with the back of the spoon bowl facing 873 
upwards. Allow to dry in this position. 874 

– Soup plates and dessert bowls: 875 

Refer to 6.4.1 and use a pastry brush with a width of approximately 25 mm as an application 876 
tool.  877 

 The porridge soil is applied evenly to the upper surface of each soup plate, ensuring that the 878 
higher rim with a space of 25 mm is left clean. 879 

 The porridge soil is also applied evenly to the upper surface of each dessert bowl, ensuring 880 
that a rim with a space of 5 mm is left clean. 881 
 882 
Alternate load item: The soup plates in the test machine may be replaced by dinner plates.  883 
The same application method is used for the dinner plates as is used for the soup plates.  The 884 
porridge soil is applied evenly to the upper surface of each dinner plate, ensuring that a rim 885 
with a space of 20 mm is left clean. 886 

6.4.7 Spinach 887 

Use frozen young spinach, finely minced and with no other additives or ingredients. 888 

The spinach recommended in Annex L meets these requirements. 889 

6.4.7.1 Preparation and storage 890 

Allow the spinach to defrost at ambient temperature. Afterwards, place the spinach in a sieve 891 
with a mesh size of 2 mm and allow to drip for 5 min. Pass the spinach completely through a 892 
grinder (use same grinder described in 6.4.4) having a perforated disc with 180 holes with 893 
3 mm diameter. Choose a setting where the amount of minced spinach production is 894 
approximately 170 g per minute, the no-load speed for the grinder is approximately 160 rpm. 895 
Divide the spinach into convenient portions and keep it in containers with the lid closed in the 896 
refrigerator until use. Ensure that the prepared spinach is not used for more than three days 897 
after preparation. Stir the spinach before use. 898 

NOTE A comparison with the picture in Annex D may be helpful to evaluate if the prepared and applied spinach has 899 
the same particle size and can be distributed similar to that depicted on the load items in the pictures. 900 

6.4.7.2 Application 901 

• Items to be soiled: 902 

The dessert plates and the small pot are soiled with spinach. 903 

• Quantity of soil: 904 

Each dessert plate is soiled with 4 g of spinach. The small pot is soiled with a mixture of 1 g 905 
of margarine (see 6.4.8 for specifications) and 6 g of spinach. 906 

• Method of soiling dessert plates: 907 

Refer to 6.4.1 and use a pastry brush with a width of approximately 25 mm as an application 908 
tool. The spinach soil is applied evenly to the upper surface of each plate, ensuring that a 909 
space of 20 mm around the edge is left clean. 910 
• Method of soiling the small pot: 911 
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Spinach and margarine (ratio: 6 g to 1 g) are placed into a container and mixed with a plastic 912 
fork until homogeneous. The margarine shall be at ambient conditions. With a clean plastic 913 
fork or a rubber spatula, 7 g of this mixture is applied on the small pot. The spinach-914 
margarine-mixture is applied to the bottom and inner sides of the pot, ensuring that a space of 915 
40 mm around the edge is left clean. 916 

6.4.8 Margarine 917 
Household margarine with a total fat content of 60 % to 85 %, which also meets the following 918 
requirements, shall be used: 919 
 920 

– saturated fat  (33 ± 10) % 921 
– polyunsaturated (33 ± 20) % 922 
– monounsaturated (33 ± 20) % 923 

 924 
NOTE Trans fats belong to the unsaturated fats. 925 

6.4.8.1 Preparation and storage 926 

The margarine shall be refrigerated prior to applying it to the bowls. The margarine for the 927 
spinach-margarine-mixture (see Clause 6.4.7) shall be at ambient condition.  928 

6.4.8.2 Application 929 

• Items to be soiled: 930 

The small pot and the melamine bowls are soiled with margarine. 931 

• Quantity of soil: 932 

1 g of margarine is used for the small pot and 5,5 g per melamine bowl. 933 

• Method of soiling the melamine bowls:  934 

Refer to 6.4.1 and use a scraper or rubber spatula as an application tool. Leave a 10 mm 935 
unsoiled rim. 936 

The margarine shall be applied shortly before the start of the test run (Clause 6.6.1) and then 937 
the bowls are placed into the machine. 938 

•    Method of soiling the small pot: 939 
 940 
The application of the spinach-margarine mixture shall be done as described in Clause 941 
6.4.7.2. 942 

6.4.9 Coffee grounds 943 

Natural caffeinated coffee shall be used. 944 

6.4.9.1 Preparation and storage 945 

Before usage the coffee shall be stored sealed at ambient conditions. Coffee grounds shall be 946 
sieved to obtain the required particle size of 0,5 to 1,0 mm. 947 

NOTE 1 Avoid overloading the sieves. The bottom or mesh of the sieve with the required mesh size of 0.5 mm 948 
should be at least partly visible after the sieving process.  949 
NOTE 2 Details for suitable sieves are given in Annex L Supplier L1.17. 950 

The coffee grounds which fulfil these requirements shall then be used for the performance 951 
tests. 952 
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6.4.9.2 Application 953 

• Items to be soiled: 954 

The melamine bowls are soiled with the coffee grounds. 955 

• Quantity of soil: 956 

Each melamine bowl is soiled with 2 g of coffee grounds. 957 

• Method of soiling: 958 

Weigh out 2 g of coffee grounds and sprinkle them on top of the margarine layer (specified in 959 
Clause 6.4.8.2) for each melamine bowl. 960 

The melamine bowls shall be soiled with margarine and coffee grounds shortly before the start 961 
of the test run and then placed into the machine (Clause 6.6.1). 962 

6.5 Drying of the soiled tableware items 963 

6.5.1 Oven drying method 964 

All tableware items soiled according to Clause 6.4, except the melamine bowls, shall be dried 965 
according to the procedure described below.  966 

The oven drying method shall be carried out using a thermal cabinet specified in Annex G. 967 
The thermal cabinet shall always be fully loaded according to Figure 3. If necessary additional 968 
unsoiled tableware items shall be included to ensure that the thermal cabinet is fully loaded. 969 

 970 
 971 Figure 3 - The thermal cabinet with soiled load items (27 place settings) 
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