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Preface

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
EL-059, Dishwashers, Clothes washers and Dryers, to supersede AS 2442.1:1996, Performance of
household electrical appliances — Rotary clothes dryers, Part 1: Energy consumption and performance.

I*) This Standard incorporates Amendment No. 1 (October 2021). The start and end of changes introduced
by the Amendment are indicated in the text by tags including the amendment number 1.1

The objective of this Standard is to specify test procedures and minimum performance criteria for
determining the performance characteristics of electric household rotary clothes dryers that are
within the scope of the relevant legislation.

This Standard does not specify safety requirements.
The AS/NZS 2442 series comprises two parts, as follows:

AS/NZS 2442.1, Performance of household electrical appliances — Rotary clothes dryers, Part 1: Methods
for measuring performance, energy and water consumption (this Standard)

AS/NZS 2442.2, Performance of household electrical appliances — Rotary clothes dryers, Part 2: Energy
efficiency labelling requirements

The parts of this series are summarized as follows:

(@ Part 1 — Specifies performance test procedures and minimum performance criteria for
rotary clothes dryers.

(b) Part 2 — Includes algorithms for the calculation of the energy efficiency star rating and
comparative energy consumption, performance requirements, details of the energy rating
label and information on the requirements for the valid application for registration for energy
efficiency labelling. The application form also includes information for registration for water
efficiency labelling. Part 2 is to be used in conjunction with Part 1.

The overall objective of the AS/NZS 2442 series is to promote high levels of performance and energy
efficiency (and water efficiency where applicable) in rotary clothes dryers.

The main changes in this Standard are as follows:

(i) Extension of the loading table from 10 kg up to 20 kg, aligning with market offerings
and the AS/NZS 2040 series, Performance of household electrical appliances — Clothes
washing machines.

(ii) Definition of relevant heating methods now includes electric resistance elements, heat pumps
and radio frequency devices.

(iii) The test method has been modified to include the cool-down period up to the point of program
termination, which more closely aligns with I[EC.

(iv) The test voltage is specified as 230 V.
(v) The relevant legislation is described.

As documented in ISO 80000-1, Quantities and units — Part 1: General, the SI unit for litres may be either
“L” or “1”. For the purpose of this document, and in conformance with Australian and New Zealand
Standards, “L” is used as the unit for litres.

This Standard has been developed in consultation with regulatory authorities and is intended to
be considered with reference to the relevant legislation. This Standard refers to AS/NZS 2442.2 for
energy efficiency labelling requirements. AS/NZS 6400, Water efficient products — Rating and labelling
references this Standard for water efficiency labelling requirements.
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The terms “normative” and “informative” are used in Standards to define the application of the
appendices or annexes to which they apply. A “normative” appendix or annex is an integral part of a
Standard, whereas an “informative” appendix or annex is only for information and guidance.
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Introduction

AS 2442—1981 adopted some test procedures and methods from US Standard AHAM A197.6, which
has been subsequently superseded and is now published as ANSI/AHAM HLD-1-2010, Household Tumble
Type Clothes Dryers. AS 2442—1981 used the bone-dry load approach, developed in the United States,
to calculate moisture content of the load items (where the mass of the load with nominally no moisture
content is used as the reference point of 0 % moisture content). This Standard still uses the bone-dry
load approach.

In 1992, the IEC published IEC 61121, Method for measuring the performance of tumbler dryers for
household use. IEC 61121 is now in its fourth edition (2012) and uses a simplified load and uses the
conditioned mass approach to determine moisture content. The conditioned mass is where the load
is left in specific temperature and humidity conditions to reach equilibrium and this is defined as a
reference moisture content of 0 %.

This Standard includes a requirement regarding maximum permitted clothes temperature under
onerous conditions and a requirement that a load equal to rated capacity needs to be dried in a single
setting without user intervention.

This Standard has many differences from ANSI/AHAM HLD-1-2010 and [EC 61121:2012. Some of the
more significant differences are listed below.
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vi

Parameter AS/NZS 2442.1 10 CFR 430 App Da IEC 61121:2012
Scope Electric tumble including |Gas and electric tumble Electric tumble
washer-dryers excluding washer-

dryers

Test temperature 20+2°C 75+ 3°F (239 +1.7°C) 23+2°C

Test humidity 60+5% 50 +£10 % 55+5%

Conditioning Bone-dry Bone-dry 20+£2°C,65+x5% or
bone-dry

Test loadb Mixed cotton Stuffer cloths Three items, cotton

Load size Any in 0.5 kg increments Compact (3 1b) or standard |Any in 0.5 kg

(7 1b) increments

Initial moisture content¢ 90 % * 20 g bone-dry 70 % + 3.5 % bone-dry A=70%*1.0%
conditioned
B=60%*1.0%
conditioned

Final moisture contentd

< 6 % of bone-dry

2.5 % to 5 % bone-dry

0 % * 3 % conditioned

Test terminatione

Includes cool-down

Excludes cool-down

Includes cool-down

Energy correctionf

Yes

No

Yes

a  Requirements for dryers in ANSI/AHAM HLD-1-2010 are modified by the US Code of Federal Regulations
Appendix D to Subpart B of Part 430, Uniform test method for measuring the energy consumption of clothes dryers
when used to test dryers in accordance with US energy regulations. The requirements of the US regulations are
shown here as these are most relevant.

b AS/NZS mixed cotton load is made up of nine different cotton load items. ANSI/AHAM load is made up of
stuffer cloths 22” x 34” (559 mm x 864 mm), which are 50 % cotton and 50 % polyester. The IEC load is made of
three cotton load items: sheets, pillowcases and huckaback towels (small European style towel).

¢ Initial moisture content for ANSI/AHAM is relatively high for a polyester cotton blend. IEC defines two initial
moisture contents. European EcoDesign and energy labelling regulations specify an initial moisture content
of 60 % conditioned mass (B), which is equivalent to 69.6 % moisture content using the bone-dry calculation
approach. [EC also defines initial moisture content options for synthetic/blend loads.

d AS/NZS allows interpolation to 6 % final moisture for manual and timer dryers and a program must
reach < 6 % for an autosensing dryer. IEC range specified is for dry cotton. IEC range is permitted for individual
test runs, but the average of all (5) test runs must be < +1.5 %. IEC corrects all data to a nominal final moisture
content of 0 %. A conditioned moisture content of 0 % is approximately equal to a bone-dry moisture content of
6 %. IEC also specifies other final moisture contents (iron dry cotton (12 %), synthetic/blend textiles [2 %)].

e  Previous editions of AS/NZS 2442.1 excluded the cool-down period. Cool-down has now been included in
this edition so it aligns more closely with the IEC approach.

f AS/NZS energy correction only applies to certain manual and timer dryers, where a value is interpolated at
6 % moisture based on measurements close to this value. IEC correction is an overall linear correction from the
initial moisture content. IEC also allows results for autosensing dryers to be corrected back to the nominal final
moisture content.
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1 AS/NZS 2442.1:2021

Australian/New Zealand Standard

Performance of household electrical appliances — Rotary clothes dryers
Part 1: Methods for measuring performance, energy and water consumption

Section1 Scope and general

1.1 Scope

This Standard specifies test procedures and minimum performance criteria for determining the
performance characteristics of electric household rotary clothes dryers that are within the scope of
the relevant legislation.

NOTE Examples of appliances covered by this Standard include vented dryers, condenser dryers and dryers
that use a heat pump as a heat source and the drying function of combination washer/dryer units.

In particular, this Standard specifies the following:

(@ States and defines the principal performance characteristics of electric rotary clothes
dryers, which are —

1) moisture removal;

(ii) energy (and water where applicable) consumption;

(iii) the maximum temperature reached by clothes; and

(iv) the ability to dry clothes to the test requirements in one setting.
(b) Specifies methods of measuring these characteristics.
(0 Sets levels of acceptable performance.

1.2 Application

This Standard shall be read in conjunction with AS/NZS 2442.2.

1.3 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document.

NOTE Documents referenced for informative purposes are listed in the Bibliography.
AS 2706, Numerical values — Rounding and interpretation of limiting values

AS/NZS 2040.1, Performance of household electrical appliances — Clothes washing machines, Part 1:
Methods for measuring performance, energy and water consumption

AS/NZS 2442.2, Performance of household electrical appliances — Rotary clothes dryers, Part 2: Energy
efficiency labelling requirements

1.4 Terms and definitions

For the purpose of this Standard, the definitions below apply.

NOTE The following defined terms are bolded in this Standard.
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1.4.1
bone-dry load items
items which have been dried according to the process in Clause E.2.5

1.4.2

check test

test to determine whether an appliance complies with the relevant legislation, which is intended to
verify claims about a model in relation to one or more of the following:

(@ Energy consumption — Indicated on the energy rating label.

(b) Water consumption — Indicated on the water rating label in accordance with AS/NZS 6400.
(0 Product performance.

1.4.3

cool-down period

period of time which begins when the IA) heating method &l switches off for the last time in the drying
cycle and ends when tumbling of the clothes is terminated by automatic means at the end of the
program (not applicable to manual dryers)

1.4.4

dryer(s)

1.4.4.1

condenser dryer(s)

heated air is passed through the load while it is being tumbled and the water vapour thus accumulated
is separated from the air within the dryer, converted to a liquid, and either drained or stored for
later removal

1.4.4.2

vented dryer(s)

heated air is passed through the load while it is being tumbled with this air and accumulated water
vapour discharged from the dryer to the atmosphere

1.4.5
dryer control mechanism
mechanism by which the dryer is controlled, which can be —

(@ manual, so the drying process has to be stopped manually by the user; or

(b) timer, preset to complete at least one sequence of operations to be terminated after a set time
as selected by the user; or

(9} autosensing, preset to complete at least one sequence of operations to be terminated by the
dryer using a system to determine, directly or indirectly, the moisture content of the load.

Note 1 to entry An autosensing dryer may be fitted with a supplementary timer to allow additional
control by the user, see Clause 2.2 for requirements.

1.4.6

energy rating label

label that provides consumers with information concerning the energy consumption and energy
efficiency of household rotary clothes dryers

Note 1 to entry: The energy rating label displays the product’s CEC, star rating, rated load capacity and the
program nominated for energy efficiency testing.

Note 2 to entry: The base energy rating label shows 1 to 6 stars and the super efficiency energy rating label
shows 7 to 10 stars, refer to AS/NZS 2442.2:2021 Section 5 for labelling requirements.

Documents

© Standards Australia Limited/Standards New Zealand 2021 Document Sharing Hub

Full document details: AS NZS 2442.1-2021


http://www.avadocuments.com/doc/as-nzs-2442-1-2021
http://www.avadocuments.com/doc/as-nzs-2442-1-2021

3 AS/NZS 2442.1:2021

1.4.7

heating method

method by which air passing through the load is heated, including —

@ electric current passing through a resistance heating element;
(b) heat pump; and/or

(o) other means of heating, e.g. radio-frequency.

1.4.8

laboratory

facility that tests products for conformance to the requirements of this document

1.49

manufacturer’s instructions

information that is provided with the product in the form of a user manual, instruction sheet,
information affixed to the product itself or information that is available on a public website

Note 1 to entry: Manufacturer’s instructions do not include any special directions provided by the product
supplier to the test laboratory especially for testing purposes.

1.4.10
may
indicates the existence of an option

1.4.11

program

series of operations pre-defined within the rotary clothes dryer for drying certain types of loads to
certain dryness levels

1.4.12

program time

duration of time measured from the initiation of the program (excluding any user programmed delay)
until the end of program

Note 1 to entry: The end of the program is intended to be the earliest point where the consumer would normally
be able to access the load, which at this time meets all performance requirements for the program.

Note 2 to entry: In some dryers there may be a short delay from an end of program indicator until the load is
accessible by the user.

1.4.13

rated load capacity

maximum mass of textile material, stated by the manufacturer for the applicable load material, in
multiples of 0.5 kg, which the manufacturer claims can be treated in all operations by a rotary clothes
dryer, in accordance with the requirements of this Standard

Note 1 to entry: Under typical conditions of storage, cotton fabrics contain approximately 8 % moisture;

therefore, the maximum mass includes an 8 % allowance for moisture above the bone-dry mass, i.e. the nominal
bone-dry mass of a test load is equal to 92.6 % of rated capacity.
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1.4.14

relevant legislation

legislative requirements governing the supply of electric household rotary clothes dryers in Australia
and New Zealand

Note 1 to entry: For Australia, the relevant legislation is Greenhouse and Energy Minimum Standards (Rotary
Clothes Dryers) Determination (GEMS Determination) and Greenhouse and Energy Minimum Standards Act 2012
(Cth) (GEMS Act), which can be accessed at www.legislation.gov.au. The GEMS Determination covers rotary
clothes dryers that are ordinarily supplied and used for household or similar use. The GEMS Determination
covers household rotary clothes dryers irrespective of the context in which they are used. For example, the
GEMS Determination applies to household rotary clothes dryers used in a commercial context.

Note 2 to entry: For New Zealand, the relevantlegislation is Energy Efficiency (Energy Using Products) Regulations
2002 (New Zealand Regulations), which can be accessed at www.legislation.govt.nz/regulation/public/2002/
0009/latest/DLM108730.html.

1.4.15
rotary clothes dryer(s)
electric appliance for the tumble-drying of clothing

Note 1 to entry: The terms rotary clothes dryer and dryer are used interchangeably in this Standard.

1.4.16
shall
indicates that a statement is mandatory

1.4.17
should
indicates a recommendation

1.4.18

supply
supplying (or offering to supply) electric household rotary clothes dryers that are that are within the
scope of the relevant legislation

Note 1 to entry: For Australia, supply covers sale, exchange, gift, lease, loan, hire or hire purchase. Supply is
defined in the relevant legislation.

Note 2 to entry: For New Zealand, supply is offered for sale, lease, hire or hire purchase. Supply is defined in the
relevant legislation.

1.4.19

tested energy performance

TEP

for a model or single appliance, the measured energy used relative to the mass of moisture removed
from a test load for a valid test run under this Standard

Note 1 to entry: This does not include the field use factor.
Note 2 to entry: Units: kilowatt-hours/kilogram (kWh/kg), where kilogram refers to moisture removed.

1.4.20

test load mass

nominal mass of the load to be used in the test, as specified by the client commissioning or
requesting the test

1.4.21
test program
program to be used in the test, as specified by the client commissioning or requesting the test
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1.5 Rounding

Unless otherwise stated, calculated numbers shall be rounded and recorded to not less than five
significant figures in accordance with AS 2706.

NOTE Spreadsheets carry more than five significant figures in their calculations so specific adjustments to
spreadsheets to conform to the rounding requirements of this Standard are not required.
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Section2 Test requirements and measurements

2.1 General

This Section sets out the requirements for testing a rotary clothes dryer and reporting test results.
Clauses 2.2 to 2.7 also serve as a key to the intended use of Appendices A to G.

2.2 Moisture removal

The determination of moisture removal shall be in accordance with the following appendices:

(@) Manual and timer dryers [except as described in Item (c)], see Appendix A.
(b) Autosensing dryers, see Appendix B.
(©) Manual and timer non-drainable condenser dryers, see Appendix C.

An autosensing dryer may be fitted with a supplementary timer to allow additional control by the
user. Such a unit shall be designated an autosensing dryer with supplementary timer. For a dryer
that can be operated as either an autosensing dryer or a timer/manual dryer, the dryer shall be
classified as an autosensing dryer and the final moisture content shall be determined in accordance

with Appendix B.

2.3 Energy consumption and water consumption

The determination of energy consumption and water consumption shall be in accordance with
Appendix A, Appendix B or Appendix C, where applicable.

2.4 Maximum fabric temperature

The determination of maximum fabric temperature shall be in accordance with Appendix D.

2.5 Preparation of standard test loads

All test loads shall be prepared in accordance with Appendix E.

2.6 Test conditions

All tests shall be carried out using a test room, instrumentation and associated materials, and under
the conditions specified in Section 3 and Appendix A, Appendix B or Appendix C, where applicable.

2.7 Recording of results

The results of each test shall be recorded in a format similar to that shown in Appendix G.
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Section3 Preparation for measurement

3.1 General

The specified measurements shall be conducted under the conditions specified in Clauses 3.2 to 3.7
and Appendix F.

3.2 Condition and installation of dryer

The measurements shall be carried out on a dryer installed and used in accordance with the
manufacturer’s instructions. Where manufacturer’s instructions are in conflict with the
specifications of this Standard, the methods specified in this Standard shall be used. Before
measurements are commenced, the dryer shall be checked to see that it has no defects which could
affect the operation of the unit.

3.3 Linttrap

Where the dryer is equipped with a lint trap, it shall be thoroughly cleaned before each test run.
3.4 Exhaust

3.4.1 General

In all cases, the airflow around the dryer shall be unobstructed. This condition shall be met by
maintaining a minimum 100 mm clearance from adjacent walls or partitions at the sides and back
of the dryer.

3.4.2 Dryers requiring an exhaust duct

Where the dryer needs to be operated with a duct or deflector fitted, as intended by the manufacturer,
the tests shall be carried out with this item fitted in accordance with the manufacturer’s instructions.

3.4.3 Dryers with an optional exhaust duct

Where a dryer is designed to operate with an optional exhaust duct, the dryer shall be tested without
the duct fitted, in accordance with the manufacturer’s instructions for operation without a duct.

3.4.4 Dryers without an exhaust duct

Where a dryer is designed solely to operate without an exhaust duct, the test shall be carried out in
accordance with the manufacturer’s instructions.

3.4.5 Recording of results

Details of the exhaust duct or deflector fitted, if any, shall be recorded on the test report.

3.5 Program settings

Except where stated otherwise in Clause D.2.4, the following shall apply:

@ Manual and timer dryers shall be set on maximum temperature.
(b) Autosensing dryers shall be set on the chosen program, i.e. the program under test.
() Where the drying temperature can be chosen independently of the program on an

autosensing dryer, it shall be set to the maximum.
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An autosensing dryer with supplementary timer shall be tested as an autosensing dryer.

3.6 Initial temperature of dryer

The dryer shall be at the ambient temperature of the laboratory at the beginning of each test run. This
requirement has been met if the temperature of the hottest internal surface of the rotary clothes dryer
drum remains within 2 K of the ambient air temperature for a period of 15 min while the drum door
remains closed. Alternatively, the rotary clothes dryer shall be left for 18 h at ambient temperature
between test runs.

3.7 Method ofloading

Except where stated otherwise in Clause C.3.1(b), a standard damp load in accordance with Clause E.3
shall be loaded into the dryer, before each run, in accordance with the manufacturer’s instructions.

Where no manufacturer’s instructions are available, the garments shall be shaken individually and
loaded loosely.
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Section4 Performance requirements

4.1 General

The performance test results, recorded according to the appropriate report formats set out in Appendix
G, shall conform to Clauses 4.2 to 4.4.

4.2 Drying clothes in a single operation

When tested according to the procedures referred to in Clause 2.2, a dryer shall reduce the moisture
content of the test load to no more than 6 % of the bone-dry weight of the load under test while
satisfying the following additional requirements, where applicable:

(@ Timer dryer — A timer dryer shall dry a rated test load to the specified moisture content in
one setting of the timer.

(b) Autosensing dryer — An autosensing dryer shall have at least one program that dries a
rated test load to the specified moisture content in one program setting.

4.3 Maximum fabric temperature

When tested in accordance with Appendix D, the maximum fabric temperature recorded shall not
exceed 132 °C.

4.4 Maximum tested energy performance

The tested energy performance (TEP) of the dryer shall not exceed 1.36 kWh/kg.
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