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INTERNATIONAL ELECTROTECHNICAL COMMISSION

TUMBLE DRYERS FOR HOUSEHOLD USE -
METHODS FOR MEASURING THE PERFORMANCE

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for stapdardization comprising
all national electrotechnical committees (IEC National Committees). The object/of | is A0._promote
international co-operation on all questions concerning standardization in the electrical\and elec onic/fields. To
this end and in addition to other activities, IEC publishes International Standards, Recifications,

Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guides “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEE Herested
in the subject dealt with may participate in this preparatory work. Inte g and non-
governmental organizations liaising with the IEC also participate in this<{prepa grates closely
with the International Organization for Standardization (ISO) in acgord determined by

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical matter

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

4) In order to promote international uniformity;,

6) All users should ensure [that

7) No liability shal 5
members of its teehnica

other damage of any

éther direct or indirect, or for costs (including legal fees) and
Se of, or reliance upon, this IEC Publication or any other IEC

This “consolidated version of IEC 61121 consists of the third edition (2002) [documents
59D/219/FDIS and 59D/222/RVD], its amendment 1 (2005) [documents 59D/286/FDIS and
59D7296/RVD] and its corrigenda of April 2003 and September 2003.

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

It bears the edition number 3.1.

A vertical line in the margin shows where the base publication has been modified by
amendment 1.

The French version of this standard has not been voted upon.
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Annexes A, B, C and D form an integral part of this standard.

In this standard, the following print types are used:

— test specifications: in italic type;
— notes: in small roman type;
— other text: in roman type.

Words in bold in the text are defined In clause 3.

The committee has decided that the contents of the base publication and its amendments_will
remain unchanged until the maintenance result date indicated on the I[EG-web site under
"http://webstore.iec.ch" in the data related to the specific publica At _this” date,
the publication will be

* reconfirmed,
* withdrawn,

* replaced by a revised edition, or

N

+ amended.
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INTRODUCTION

This third edition has been developed in light of experience with use of the second edition of
IEC 61121. Other changes include some minor revisions to the test conditions and alterations
to the test load to ensure that this remains harmonised with the IEC 60456 load for clothes
washers.

In summary, the main changes are as follows.

1) General:

— more terms have been defined and some previous definitions have been streamlined; in
addition to the correction of some symbols and equations;

— where possible, definitions and terms have been used in commo

sections have been removed.

2) The conditions of measurement:

3) Reproducibility and repeatability of Aest resy

4) Test methods:

— limits and”inte
are now deriped;
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TUMBLE DRYERS FOR HOUSEHOLD USE -
METHODS FOR MEASURING THE PERFORMANCE

1 Scope

This International Standard is applicable to household electric tumble dryers of the automatic
and non-automatic type, with or without a cold water supply and incorporating a heating deviCe:

The object is to state and define the principal performance characteristics 0 sehald-electric

characteristics.

This standard is concerned neither with safety nor with performa

2 Normative references

performance

IEC 60734, Hard water t¢
appliance

IEC 61036, Alterpéating
IEC 61591:1997, Hoq

ISO 5167-1, A low by means of pressure differential devices — Part 1:
Orifice plate§, nozzls » bri tubes inserted in circular cross-section conduits running full

For the purposesof this standard, the following definitions apply.

3.1
tumble dryer

appliance in which textile material is dried by tumbling in a rotating drum, through which heated
alris pneqnd

3.2

air vented tumble dryer

tumble dryer with a fresh-air intake which is heated and passed over the textile material and
where the resulting moist air is exhausted into the room or vented outside
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3.3
condenser tumble dryer
tumble dryer in which the air used for the drying process is dehumidified by cooling

NOTE Combinations of the above-mentioned types are possible.

3.4
automatic tumble dryer

tumble dryer which switches oif the drying process when a certain moisture content ot the
load is reached

NOTE This may include conductivity or temperature sensing

3.5
non-automatic tumble dryer

3.6

pre-treatment
successive washing, rinsing, spinning and drying of a
rapid changes of characteristics during the tests

3.7
normalisation

3.9 Q
programme

series of operations
types of textiles

3.10
cycle
complete~q
different opera

3.11

rated capacity

mass-in kg of dry textiles of a particular defined type, which the manufacturer declares can be
treated in a specific programme
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3.12 List of symbols

s actual final moisture content of the test load (%)

Ko nominal final moisture content (%) given in table 3, without tolerances
i actual final moisture content of the test load after the i:th cycle (%)

1z actual final moisture content of the j:th individual piece of textile in a cycle (%)
U actual initial moisture content (%)

I""j dl;tillllﬁtib avclagc Uf I‘l"l(]‘, ” fUI d“ illu'ividuai iuduI itl:lllb

Ho nominal initial moisture content (%) given in table 2, without tolerances
M arithmetical average of 4 for all i cycles

C condensation efficiency (%)

E. measured energy consumption kWh

E corrected energy consumption kWh

L, measured water consumption (1)

L corrected water consumption (l)

n number of cycles

Sp standard deviation as a measure of the variability
Sw average drying evenness

S standard deviation for the evenness of dr

rated capacity for the programme (g
conditioned mass of the tesiload (g

jfistable levelling feet are provided, they shall be moved up and down
ine minimum and maximum possible heights.

Width b = horizontal dimension, between the sides, as measured between two parallel
vertical planes against the sides of the tumble dryer, including all projections.

BDepth ¢4 = horizontal dimension as measured from a vertical rear plane against the

tumbtedryer and—the mostpromimentpartof thefront, kmobs—amd—anmdtes ot
being taken into account, with the door closed.

Depth ¢, = horizontal dimension as measured from a vertical rear plane against the
tumble dryer and the most prominent part of the front knobs and handles not
being taken into account, with the door open.

Drum volume = the volume of the drum in which textiles are placed, determined as the inside
volume of the drum, in litres, after subtraction of ribs or other inward
protrusions, etc.
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5 Rated capacity

If the rated capacity is not declared by the manufacturer, the rated capacity shall be deduced
from the volume of the drum according to the following ratios:

— for cotton textiles: 1kg/241;
— for easy-care textiles: 1 kg /60 I.

Where the manufacturer gives a range of values for the rated capacity for a particular textile
type, the maximum value shall be used.

NOTE For different textiles the rated capacity of an appliance may be different.

6 General conditions for measurements

6.1 General

The measurements shall be carried out on a tumble dryé ed in accordance

Where the tumble dryer is intended for use without a i.e. Bble dryer is intended to
y ed without a duct.

Where the tumble dryer is intended fo S d’the duct is supplied with the
tumble dryer (i.e. not as a separate mble dryer is tested with this duct,
placed in a configuration consisting bends as in figure A.2, as far as
possible.

Where the tumble drye
tumble dryer, the tu

Where a manufac;r JIVE e(opthen ty use the tumble dryer both with and without a duct,
the tumble dryer skha i a duct.

6.2.1 Electricity supply

The supply:voltage shall be maintained at the rated voltage +2 % throughout the test. If a
voltage~range is indicated, then the supply voltage shall be the nominal voltage of the country
in which’ the tumble dryer is intended to be used.

T'he supply frequency shall be maintained at the rated frequency +1 % throughout the test.

If a frequency range is indicated, the test frequency shall be the nominal frequency of the
country in which the tumble dryer is intended to be used.
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6.2.2 Water supply

For all processes on the test load a water hardness of not higher than (2,5 £ 0,2) mmol/l shall
be used. Water hardness shall be reported. If water hardness needs to be adjusted, IEC 60734
shall be followed.

The temperature of the cold water supply, if required, shall be (15 £ 2) °C. The measured water
temperature shall be reported.

The pressure of the water supply during water intake at each appliance water inlet shall
be maintained at (240 + 50) kPa throughout the test. The measured water pressure shall be
recorded.

For testing conductivity controlled automatic tumble dryers, water<wit endqctivity of

6.2.3 Ambient temperature

The ambient temperature of the room in the vicinity

6.2.4 Ambient humidity

7 Test loads

7.1 Composition

711 Cotto

capacities s‘given_inthe table 1.
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Table 1 — Number of items of cotton test load for various rated capacities, W

Rated capacity Number of Number of Number of
kg sheets pillowcases hand-towels

2 1
2,5 1
3

N

3,5
4
4,5
5
5,5
6
6,5
7
7,5
8
8,5
9
9,5
10

o O O b~ WO O DN

W W W W wWw W N N DN DN DN DNDDNDDN

load shall be equal to that spge
capacity made up with hand-to

k loadvis made up of an equal number of shirts and pillowcases. Final
g is made by adding one shirt or one pillowcase whichever adjusts

7.2 Usage

An item/shall not be used more than 80 cycles after pre-treatment. To minimize the influence
ofrageing of the textiles, half the test load shall consist of items used less than 40 times and
theremainder used more than 40 times.

After every 10 cycles, the test load shall be normalized once according to 7.3.2 followed by
conditioning according to 7.3.3.

NOTE The 80 cycles does not include conditioning and normalization.
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7.3 Preparation
7.31 Pre-treatment

New textile items shall undergo a pre-treatment before their first use by undergoing
normalisation five times, as defined in 7.3.2, followed by conditioning according to 7.3.3.

7.3.2 Normalisation

For normalisation wash the test load in a Wascator reference machine as defined in
IEC 60456 with 15 g/kg of the reference detergent A* in IEC 60456.

All items of the load shall be dried to a moisture content of below 0 %.
This can be reached by the following procedures.

For cotton textiles, use the 60 °C cotton reference progra
without pre-wash but including rinsing and spinning and ther
about -3 %.

NOTE Other machines may be used provid
according to IEC 60456 in the relevant progra

7.3.3 Conditioning

Conditioning is carried o

1) the textiles
ambient hu

" an ambient temperature of (20 + 2) °C and an

The textile is coxd weight of the load changes by less than 0,5 % for two
successive wel S ighings are carried out at two-hour intervals;

2) the texXti 3 ingly and separately so that air can freely circulate. The load is
amby re of (20 = 2) °C and an ambient humidity of (65 + 5) % for a

3) the bone-diy method (see Annex C).

The conditioning méthod used shall be reported.

NOTE. \If the bone-dry method is used, the results may be different from the results using ambient conditioning.

7.3.4 Wetting

The initial moisture content is established by wetting and spinning the load.

The load shall be homogeneously wet. This can be done in a washing machine able to take the
total load. The load shall be rinsed three times using a minimum of 3 I/kg rinse water (including
carry-over) and for at least 2 min each. The spinning is carried out for as long as necessary to
reach initial moisture content in the range i, + 1 % to 1, — 3 %.

The moisture content of the wet test load 4 is calculated as 100 x (W; — Wy) / W,,.
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Water is then added evenly by means of a fine spray as necessary, so that the initial moisture
content of the test load when starting the test lies within the allowable range specified in
table 2. This initial wet mass is recorded as W;.

Initial moisture contents other than specified in table 2 may be used if clearly stated with the
results.

_ . . . d

Allowable range for

Nominal initial moisture content L .
initial moisture content

Textile Hio A~
A B A /\& B
Cotton textile 70 % 60 % 69 % to 59 %N\o 61 %
Easy-care textile 50 % 40 % 49 % to@\i\\ &%1 %

N

N\

8 Instrumentation and accuracy

Instruments having the following accuracy shall be used for tests
8.1 Mass & O

Measurements shall be accurate to £0,1 %

8.2 Water and air tempexature

Measurements shall b

8.3 Water vo@;
Measurements shall
NOTE Devices using
flow rate.

8.4 Wate

Measuremer

8.5 Water hardness

Measurements shall be accurate to +0,1 mmol/I.

86 Water conductivity

Measurements shall be accurate to +5 % at 20 °C.

8.7 Electrical energy

Measurements shall fulfil IEC 61036 Class1 specification.

8.8 Time

Measurements shall be accurate to +5 s.
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8.9 Ambient humidity

Measurements shall be accurate to within £3 %, over the temperature range 18 — 22 °C.

9 Performance tests

9.1 General

This clause contains specifications for the test procedure and defines performance test
methods for the main tumble dryer functions. Tests are performed with the loads, specified-in
clause 7.

Tumble dryers shall be configured with or without a duct as specified in

All tests shall be started with the tumble dryer at ambient temperat

NOTE This can be done by leaving the machine at ambient conditions for at<

9.2 Procedure for drying performance
9.2.1 Drying tests general

For automatic tumble dryers those pregramme
moisture values given in Table 3.

or oisture content of the test load after drying

Table 3 —/S&cM

\/ ominal final Allowable range for
P a R . .
m oisture content final moisture content
us?r/\ uiremen x
Mo Hs
t

ot 0 % -3 % to+3 %
+12 % +8 % to +16 %
textile +2 % -1%to+5%

gl
-

f water to evaporate for the programmes or time settings tested is
derived frem-the rateéd capacity and the nominal initial moisture content (u;y) and final nominal
moisturé/content (uzy) according to tables 2 and 3.

The )corresponding test load according to 7.1 with a mass of the rated capacity is put into the
tamble dryer, after following the wetting procedure of 7.3.4.

NOTE The standing time between wetting and the start of drying should not exceed 5 min.

Depending on the dryer type the dryer is operated according to 9.2.1.1 or 9.2.1.2 respectively.

When the programme has terminated and the tumble dryer has stopped, the test load is
removed within 5 min and immediately weighed. The test load weight is recorded as W;. The
amount of evaporated water in the test is W; — W;.

Wi—Wo

The actual final moisture content is calculated as (4 = W
0

(expressed as percentage).
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The programme time, which is the actual time of operation, shall be reported, including the
cool down period. If the tumble dryer has no cool down period, this shall be reported.

Water and energy consumption for the cycle shall be reported.

The minimum number of valid cycles shall be five. The reported results of the valid cycles are
used for further evaluations according to Clause 10. If the dryer is automatically stopped during

test is stopped.

NOTE If the manufacturer gives the option to use a condenser tumble dryer both with or without condensation
box, the dryer should be tested with the condensation box.

9.21.1 Procedure for automatic dryer

The programme under test is selected and the tumble dryer is started.

available \whi

o
upper limit for a dry cotton

is stopped. If the mea
below the lower limit

9.2.1.2 Proc@

If 14 is notawithin theXimits, the data shall not be used for evaluation.

NOTE, \Such a cycle can be considered to be a trial or pre-testing cycle.

If the dryer does not reach the required moisture content after its maximum programme time,
this fact is reported and the test is stopped.

9.2.2 Condensation efficiency

The condensation efficiency for a condenser tumble dryer, shall be measured using the dry
cotton programme and setting selected to achieve the "dry cotton" result (this means the
equivalent timer setting for a timer dryer) in the drying test.

The mass of the test load is measured immediately before and after the cycle. The mass of
moisture condensed during the cycle and collected in the container is determined. The first
cycle after a period of non-operation longer than 36 h shall not be used for evaluation.
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During the time between two cycles the door of the tumble dryer shall be closed except for
loading.

NOTE It is also possible to weigh the total tumble dryer if it is placed on a scale platform. The mass of the

tumble dryer without test load is measured immediately before and after the cycle. This method is not applicable if
any condensed water accumulates within other parts of the dryer during the operation.

9.2.3 Evenness of drying

The drying evenness shall be tested using the iron-dry cotton programme.

Before testing, each individual piece of the test load is marked. The individual weight gf.each
piece is measured and recorded after conditioning and after each cycle.

9.2.4 Air volume of exhaust air

Applicable for air vented tumble dryers.

5ses are proportional to the flow rate

N I R DR
Sb‘\/n_1;(ﬂf' H)

where

nlis the number of cycles

1 n
ﬂ-;;ﬂf'
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10.2 Electric energy consumption

The energy consumption measured in 9.2.1 is corrected by the following formula to give the
corrected energy consumption corresponding to the nominal final moisture content, yy,.

(Hig = H0) W

E=E
(- ) Wo

The electric energy consumption of the valid cycles shall be averaged.

If there is no programme available which gives a final moisture content lower than the-upper
limit for a dry cotton program shown in table 3, the fact is reported and the

10.3 Water consumption

Effieiencty of condensation is the mean value of a minimum of four valid cycles.

NOTE Due this requirement the first run of a condensation efficiency test has normally to be discarded.
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10.6 Evenness of drying

For each individual item j the weights corresponding to W; and W, are used to calculate
individual values of g for each individual item. The standard deviation s, between these
values is calculated as a measure for the evenness of drying of the test load.

k

Z(.Uf,'_.u,')z

~N=

\

=1

where
1 k
M= 2k
=1

k = total number of load items in the test load.

NOTE The value y is the average final moisture content of the whole base inal moisture

content reading for each type of load item.

The evenness of drying S,, is defined as the mean of ach of the valid

cycles.

11 Reporting of test results

The following data shall be reported.

— tumble dryer identification;

for each programme teste

— measured w
— measured ambyep

— where required;\drying evenness according to 10.6 to the nearest 0.1 %;
— measured (and corrected) programme time according to 10.4 to the nearest 1 min;

— _measured (and corrected) electric energy consumption according to 10.2 in kWh, to two
decimal places;

=" measured (and carrected) water cansumption according to 10 3 to the nearest litre;

time, water and energy consumption can also be expressed per kg of rated capacity or per
nominal litre of evaporated water (calculation carried out before rounding);

— the method used for conditioning;
— details of duct configuration.
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Annex A
(normative)

Nominal and standard exhaust duct for tumble dryer testing

A.1  Nominal exhaust duct for tumble dryer testing

The pressure/air flow curve for the nominal exhaust duct shall comply, with an accutacy of
15 %, to the following formula

p = k x V2

where

p is the pressure in Pa, measured at the point where the duet he tumble dryer;

V is the volumetric air flow in m3/h
k =19x1073

For example at an airflow of 200 m3/h<he

Figure A.1 shows the theoretical press i or the duct (refer to IEC 61591:1997).

140 VAN

120 + \(

100 + We \h%al p%{s%\alrﬂs{v curve | \/
80 A

INIVINN SN b
40 ~

20 %

Pressure in Pa

\ 5 100 150 200 250 300

Air flow in m%h

Figure A.1 — Pressure/air flow curve

Thistean be achieved by using a standard IEC exhaust duct as defined in the following section.

A.Z Standard IEC exhaust duct for tumble dryer testing

The standard IEC exhaust duct shall be formed according to figure A.2. It consists of two
straight pipe pieces and three bends. The pipe is of steel, so-called "spiro-pipe". Where the
tumble dryer is placed on a balance, it may be more practical to replace the standard exhaust
with the standard exhaust simulator which consists of a bend and a flexible pipe made of a
plastic strip tube according to figure A.3.
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In this case, a standard exhaust shall be installed first. Then the tumble dryer is operated and
the pressure in the duct at the tumble dryer outlet measured according to figure A.2. The
flexible pipe is then formed so as to give the same pressure as in Figure A.1. When this
pressure is obtained, the flexible pipe shall be fixed.

2 000

|
\

//

Tumble dryer

Standard exhaust

Dimensions in millimetres

Figure A.2 — Standard exhaust
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