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INTERNATIONAL ELECTROTECHNICAL COMMISSION

VACUUM CLEANERS FOR HOUSEHOLD USE -

Part 1: Dry vacuum cleaners —

1)

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization fr st
all national electrotechnical committees (IEC National Committees). The
international co-operation on all questions concerning standardization in the e electronic fields. To
this end and in addition to other actlvmes IEC publlshes International 3 ical Specifications,
Technical Reports, t to as “IEC

nda |zat|n comprising

the latter.

IEC itself does not\provide any “atte ioplof\conformity. Independent certification bodies provide conformity
assessment ser i g eas) ssto IEC marks of conformity. IEC is not responsible for any
services carried ou in i N i

All users should ensure

other damage of any oever, whether direct or indirect, or for costs (including legal fees) and
expenses S e publication, use of, or reliance upon, this IEC Publication or any other IEC

indispensablefqQr the carrect application of this publication.

Attention is_drawn te_the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This consolidated version of IEC 60312-1 consists of the first edition (2010) [documents
59F/195/FDIS and 59F/199/RVD] and its amendment 1 (2011) [documents 59F/206/CDV

| ~and 59F/207/RVC]. It bears the edition number 1.1

Methods for measuring the performance

The technical content is therefore identical to the base edition and its amendment and
has been prepared for user convenience. A vertical line in the margin shows where the
base publication has been modified by amendment 1. Additions and deletions are
displayed in red, with deletions being struck through.
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International Standard IEC 60312-1 has been prepared by subcommittee 59F: Floor treatment
appliances, of IEC technical committee 59: Performance of household and similar electrical
appliances.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all the parts in the IEC 60312 series, under the general title Vacuum cleaners for

householdq use, can be tound on the ITEC website.

The committee has decided that the contents of the base publication and its amendments (will
remain unchanged until the stability date indicated on the IEC web site , Under
"http://webstore.iec.ch” in the data related to the specific publication this date, the
publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or

* amended.

A bilingual version of this publication may be issu t a later/dat

0

over page of this publication indicates

IMPORTANT - The “colour inside” l6go on t
that it contains colours which are considered/to.be useful for the correct understanding
of its contents. Users shou t?e’r?for\ prin is publication using a colour printer.
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INTRODUCTION
(to amendment 1)

specifications in Subclauses 7.2.2 and 7.2.6.

The reason for this is due to the tightening of the specification to the cotton linters used in th

The following changes to IEC 60312-1 concern Subclauses 5.5 and 5.9 and the related

e

lest daust. In order 10 reproauce tne airfiow restricting conditions expected auring tn

In addition to this an updated specification of the cushion slip material is avai

€
development of this test it is necessary to use more test dust when Condition 3 is used as%A
stopping point. Further, it provides a specification for the cellulose dust. C)
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VACUUM CLEANERS FOR HOUSEHOLD USE -

Part 1: Dry vacuum cleaners —
Methods for measuring the performance

1 Scope

This International Standard is applicable for measurements of the performance of dry.vacuum
cleaners for household use in or under conditions similar to those in households.

characteristics.

NOTE 1 Due to influence of environmental conditions, variations in tinie,
the operator, most of the described test methods will give more i

C for the application of this document. For
dated references, only the i undated references, the latest edition of

IEC 60688, E/e j j érs for converting a.c. electrical quantities to
analogue or digitalsig

electrical appliances — Test code for the determination of
. General requirements

of airborne acqlisticalnoise — Part 2-1: Particular requirements for vacuum cleaners
ISO 554, Standard atmospheres for conditioning and/or testing — Specifications
ISO\879, Methods of testing cements — Determination of strength

SO 1763, Carpets — Determination of number of tufts and/or loops per unit length and per unit

area
ISO 1765, Machine-made textile floor coverings — Determination of thickness

ISO 1766, Textile floor coverings — Determination of thickness of pile above the substrate
ISO 2424, Textile floor coverings — Vocabulary

ISO 2439, Flexible cellular polymeric materials — Determination of hardness (indentation
technique)
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ISO 3386-1, Polymeric materials, cellular flexible — Determination of stress-strain
characteristics in compression — Part 1: Low-density materials

ISO 5167-1, Measurement of fluid flow by means of pressure differential devices inserted in
circular cross-section conduits running full — Part 1: General principles and requirements

ISO 8543, Textile floor coverings — Methods for determination of mass

ISO 12103-1, Road vehicles — Test dust for filter evaluation — Part 1: Arizona test dust

3 Terms and definitions

For the purpose of this document, the following definitions apply:

3.1

dry vacuum cleaner
electrically operated appliance that removes dry material
surface to be cleaned by an airflow created by a vacuu
removed material being separated in the appliance and-tt
to the ambient

3.2

upright cleaner
self-standing and floor-supported vacuun
part of or permanently connected to the

3.3
cleaning head

plain nozzle or S
the cleaner hou /

cleaned

NOTE The agitatiomydevice may be driven by an incorporated electric motor (motorized nozzle), an incorporated
turbine powered(by. the aix flow (air-turbine nozzle) or an incorporated friction or gear mechanism actuated by
moving the cleaning head @ver the surface to be cleaned (mechanical nozzle)

3.5
passive nozzle
cleaning head without any driven agitation devices

3.6

self-propelled cleaning head
cleaning head provided with a propulsion mechanism

3.7

cleaning head width

B

the external maximum width of the cleaning head in metres
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3.8

active depth of the cleaning head

distance from the front edge of the cleaning head to its rear edge or a line 10 mm behind the
rear edge of the suction opening on the underside of the cleaning head, whichever is the
shortest

3.9
cleaning cycle

the sequence of five double strokes to be carried out at a specified stroke speed over the test
area according to the appropriate stroke pattern

3.10
stroke pattern
arrangement of the forward and return strokes on the surface to be clea

3.1
parallel pattern
stroke pattern where the forward and the return strokes are_congrue rried out in

3.12

stroke speed
speed of the cleaning head, moved a
stroke

during a forward or a return

3.13
stroke length
distance between the two p

3.14
double stroke
one forward and

3.15
forward stroke

3.16
return stroke
backward.movement of a stroke pattern

4 < General conditions for testing

4 At heri it

Unless otherwise specified, the test procedures and measurements shall be carried out under
the following conditions (in accordance with 1ISO 554):

Standard atmosphere 23/50

Temperature: (23 +2) °C
Relative humidity: (50 £ 5) %
Air pressure: 86 kPa to 106 kPa


https://iecnorm.com/api/?name=b22f732ff8c3cd33a9720e1067ea56e3

-10 - 60312-1 © IEC:2010+A1:2011(E)

NOTE Temperature and humidity conditions within the specified ranges are required for good repeatability and
reproducibility. Care should be taken to avoid changes during a test.

For test procedures and measurements which may be carried out at other than standard
atmospheric conditions, the ambient temperature shall be maintained at (23 + 5) °C.

4.2 Test equipment and materials

HE S +h afl. £ 1 te ot 4 ball Lk

LAY IIIIIIIIIIILU uare IIIIIUUII\JU VT CICUuUlrvotlatlly 'JIIUIIUIIIUIIG, IIIUGOUIUIIIUIIlO \JII UOIPULO QT TATl LA>]
carried out on a flat floor consisting of a smooth untreated pine plywood or equivalent panel;
at least 15 mm thick and of a size appropriate for the test.

Equipment and materials for measurements (devices, test carpets, test du
a test shall, prior to the test, be kept hanging free or laying flat for at le
atmospheric conditions according to 4.1.

etc.) to be.Used in

NOTE It is recommended that carpets that are already being used should be e \_at/standard
atmospheric conditions according to 4.1. When not in use they should be prefera )i , ay be lying
flat, pile upwards and uncovered but not rolled.

4.3 Voltage and frequency

for both a.c. and d.c. shall be operate
frequency shall be operated at either 50

For vacuum cleaners wit
mean value of the voltag
exceed 10 % of the
measurements shall b

If the rated vo@

ay be required. If the test voltage differs from the rated

running but not in contact with the floor.

Priorctetconducting any series of tests, the age, condition, and history of the product shall be
recorded.

4.5 Equipment of the vacuum cleaner

If the vacuum cleaner is designed to be used with disposable dust receptacles, it shall, prior to
each measurement, be equipped with a new dust receptacle of the type recommended or
supplied by the manufacturer of the vacuum cleaner.

If the vacuum cleaner is provided with a reusable dust receptacle (as the sole original dust
receptacle or as an enclosure for disposable dust receptacles), the dust receptacle and any
additional filters removable without the aid of tools shall, prior to each measurement, be
cleaned according to manufacturer’s instructions until its weight is within 1 % or 2 g of its
original weight whichever is the lower.
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Some reusable receptacles consist of a rigid container and an integral filter. In this case the
container and the filter are considered to be the receptacle and should be treated as if they
were a single component.

Vacuum cleaners equipped with separation devices, being part of the appliance, used to
separate the dust from the airflow and/or having additional filters to be changed or cleaned by
the user, without the use of tools, the weight of such specific devices shall be taken into
account for dust removal ability.

Vacuum cleaners with disposable or reusable dust receptacles may have secondary filtration
stage devices which do not collect meaningful dust in removal ability tests but which do impact
on filtration and life tests. Replacement and/or maintenance of such devices shall be in
accordance with relevant sections and carried out according to manufacturgr’s instructions.

4.6 Operation of the vacuum cleaner

cleaned and the position noted. Any electrical controls shak
flow and, unless the manufacturer's instruction states othe

4.7 Conditioning p

If the vacuum cleaner is
and attachments

esults, certain measurements require the cleaning head to be
over the test area and without exerting an additional force pressing
e test surface.

moved a

It is recommended~to simulate the handling of the vacuum cleaner by using a mechanical
operatorssiich as described in 7.3.12. The tube grip of cleaners with suction hose or the handle
of other/cleaners shall then be attached to the linear drive so that its centre pivots at a height
of (800 + 50) mm above the test surface. For nozzles without pivoting connectors, it shall be
ensured that the bottom of the cleaning head be made parallel with the test surface by
adjusting the handle height within the tolerances. If this is not possible, the length of a

taloccaonic thubhao mayv ha nrln-ol-nrl /\n\l nrhno{-mnn+ ohnll hn rAnnrh\A

TCTC O CoUPTT oo T T oy Tt oStCTT Ty OO otToTTT TPoOTtTTOT

The linear drive may be motorized or operated by hand. The method of operation shall be
reported.

4.9 Number of samples

All measurements of performance shall be carried out on the same sample(s) of the vacuum
cleaner with its attachments, if any.
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NOTE For increased confidence in the test results, it is recommended that a minimum of three samples of a
vacuum cleaner should be tested.

Tests carried out to simulate stresses a vacuum cleaner may be exposed to during normal use,
possibly causing impairment of the cleaner’s performance, may require additional samples of
replaceable parts. Such tests shall be carried out at the end of the test programme.

4.10 In-house reference cleaner system(s)

NOTE 1 The reference cleaner referred to in this standard is a product designated within a laboratory for internal
comparison and should not be used for inter-laboratory comparisons

Test carpets used in a laboratory for the determination of dust removal ablllty will, overiime,
change from their original conditions, for instance due to wearing or gradug ing with.dust. It
is therefore required that in-house reference cleaner system(s) be used to regularly‘check the
carpet conditions as a verification of the test results obtained and being/reCorded.

nozzle on the face. Test carpets designated for testin
with an active nozzle on the face.

5 Dry vacuum cleaning tests

5.1 Dust removal from hard flat floo

5.1.1 Test equipment

51.2 Test area and

The length of the
head width (see 3.7

A length of at lea ) o€ added before the beginning of the test area and at least
300 mm afte 3 t area in order to allow acceleration and deceleration of the
cleaning

at least 1200 mm for the given test length of 700 mm. The centreline
of the front,edge he cleaning head is aligned to the centre line of the beginning of the
acceleration~area atthe commencement of the stroke allowing the distance of 200 mm to be
used foracceleration. The cleaning head shall reach the end of the stroke when the rear edge
of the-active depth of the cleaning head is at least 200 mm past the end of the test area, thus
allowing a suitable distance for deceleration. The reverse stroke is carried out in the same
manner until the front edge of the cleaning head is once again lined up with the beginning of
the acceleration length in front of the test area.

The active depth of the cleaning head shall move at uniform stroke speed 0,50 m/s + 0,02 m/s
and in a straight line over the test area.

For optimum control of the double stroke movement it is recommended that an
electromechanical operator (see 4.8) be used.

1 This test is under review and may be substituted by a debris pick-up test from hard floor.
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Two hold-downs in accordance with 7.3.4 serve the purpose of acting as guides to keep the
cleaning head in a straight line as it is moved over the test area and to ensure an undisturbed
flow.

Vacuum cleaners equipped with a self drive device shall be operated at the prescribed stroke
speed of 0,5 m/s + 0,02 m/s if possible. Otherwise, the stroke speed will be determined by the
vacuum cleaner.

5.1.3 Removal of remaining dust

The hard surface shall be dry cleaned so that no dust remains prior to any subsequent test.

514 Distribution of test dust

Test dust, Type 1 in accordance with 7.2.2.1, shall be distributed witt
g/m2 per square metre as uniformly as possible over the test area.

5.1.5

In order to minimize the effects of humidity, thé dus

follows

The vacuum cleaner under test is equipp: i : receptacle and allowed to run
with an unimpeded air flow with the nozzle urface for 2 min or until input power

has stabilised.

After the preconditioni recep acle and any filters removable without tools are
removed from the cl ) he”weight shall be noted and the items are
replaced.

has completely stopped.

Once thecleaner has completely stopped, the receptacle is carefully removed and reweighed.
Due to\effects of possible static charge build-up during the time the vacuum cleaner is picking
up-dust, it is necessary to ensure that the receptacle has completely stabilised prior to
recording the weight.

The dust removal ability is calculated as the ratio of the weight increase of the dust receptacle
during the double stroke to the weight of the test dust distributed on the test area. The mean
value for 3 measurements is calculated as follows:

Kg(3)=(Kg1 + Kaa + K3 )/3
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where  Kg; =100 x (mpgs — MpRre )/Mp

and

KB(i) is the mean dust removal for i measurements in per cent;
Kg;j is the dust removal for measurement i in per cent;

mp is the weight of the dust distributed on the test area in grams;
mDRe(i) is the weight of the preconditioned dust receptacle in grams;
Mg (i) is the weight of the dust receptacle after cleaning in grams.

When the mean value is lower than 90 %: should the range of measureme greater than 3
percentage units, two additional measurements are carried out and the mean value of all the
measurements should be given as the result.

and the design or manufacture of the cleaner or cle
any factors not previously observed may affect the

5.2 Dust removal from hard floors

5.21 Test equipment

The surface, in accordance wi .3) %ts of \@ wooden test plate incorporating a
removable insert with a ¢revice e“between the crevice and the direction of strokes
being 45°.

The test plate mady he fi S rig.according to 7.3.12 or, if being used for testing by
hand, is placed upon

Two hold-downs 4n i .3.4 serve the purpose of acting as guides to keep the
cleaning headA i it is moved over the test area. The guides should have a
distance of 10 m surfgce to ensure an undisturbed flow.

7.2.2.1. After levellingthe surface of the dust with a rubber scraper, the insert is again weighed
and carefully replaced in the test plate, avoiding shaking.

5.2.3 Determination of dust removal ability

During a measurement, the cleaning head is passed over the crevice by performing double

a a a al_n arn olca naad-o 0 0 AWA mle _kaoaping ha aanina -haoaad

to the centre of the test plate. The quantity of dust rem;ved from the crevice after five double
strokes is determined as the difference in weight of the insert before and after cleanings, both
values being recorded.

The dust removal ability, in per cent, is calculated according to the following formula as the
ratio of the quantity of dust removed to the quantity of dust in that part of the crevice which is
determined by the cleaning head width (see 3.2.5) and accounting for the oblique angle of 45°:

m —m
Ko = % % cos 45°x 100
L



https://iecnorm.com/api/?name=b22f732ff8c3cd33a9720e1067ea56e3

60312-1 © IEC:2010+A1:2011(E) - 15—

where

kor is the dust removal ability, in per cent;

my_ is the dust quantity in the crevice before cleaning, in grams;

m, is the dust quantity remaining in the crevice after cleaning, in grams;
L is the length of the crevice, in metres;

B is the cleaning head width, in metres.

Two separate measurements shall be carried out to establish a mean value of the dust removal
ability for five double strokes, k.5, to be reported separately.

5.3 Dust removal from carpets

5.3.1 Test carpet

5.3.2 Test area and

The direction ostr
st ar

length of the te
head width (see 3

a shall be in the direction of the carpet pile. The
. The width of the test area is equal to the cleaning

Thus, the strokéJength is at least 1200 mm for the given test length of 700 mm. The centreline
of the frontiedge © e cleaning head is aligned to the centre line of the beginning of the
acceleration“area at the commencement of the stroke, allowing the distance of 200 mm to be
used fér-acceleration. The cleaning head shall reach the end of the stroke when the rear edge
of the_active depth of the cleaning head is at least 200 mm past the end of the test area, thus
allowing a suitable distance for deceleration. The reverse stroke is carried out in the same
manner until the front edge of the cleaning head is once again lined up with the beginning of

the acceleration length in front of the test area

The active depth of the cleaning head shall move at uniform stroke speed 0,50 m/s + 0,02 m/s
and in a straight line over the test area.

Vacuum cleaners equipped with a self drive device shall be operated at the prescribed stroke
speed of 0,5 m/s + 0,02 m/s if possible. Otherwise, the stroke speed will be determined by the
vacuum cleaner.

NOTE 1 For optimum control of the double stroke movement it is recommended that an mechanical operator (see
4.8) be used.
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NOTE 2 The two carpet hold-downs serve the purpose of holding the test carpet in position during measurement
and of acting as guides to keep the cleaning head in a straight line as it is moved over the test area. The guides
should have a distance of 10 mm from the carpet surface to ensure an undisturbed flow.

5.3.3 Conditioning of test carpet
5.3.3.1 General

Prior to each measurement, the test carpet shall be cleaned to remove remaining dust and

preconditioned as described below.

5.3.3.2 Removal of remaining dust

For cleaning of the test carpet, it is recommended to use a suitable carp
such as described in 7.3.3.

cycle with a vacuum cleaner having good dust removal ab|I|ty should\be carri to remove
remammg dust Test carpets designated for testlng of pass 3 be cleaned

5.3.3.3 Verification and preconditioning

a I be equipped with a clean
dust receptacle (see 4.5) and be uset to eril ‘ vet as been cleaned to the point
where no dust pick-up is discernible. Th int.is consi 0 be reached if the amount of
dust removed from the carpet during fi ing.‘cyctles |s ess than 0,2 g. If the amount is
greater than 0,2 g, this step is repeated egui

NOTE 1 Even |f the equipme

NOTE 2 To preven
close as possible to

! be used is calculated from the formula B x 0,7 m x 125 g/m2, where
B is the cleaning-head width in metres and the length of the test area is 0,7 m. For uniform
distribution of the test dust over the test area, it is recommended that a dust spreader as
described-in 7.3.5 be used. The adjustment of the device is checked by visual examination of
the test{dust on the carpet.

5.3.5 Embedding of dust into carpet

The dust shall be embedded Into the test carpet by carrying out 10 double Sirokes over the
carpet parallel with the direction of the pile with a roller, in accordance with 7.3.6.1. The speed
of the roller over the test area shall be a uniform 0,5 m/s + 0,02 m/s with the forward stroke
being in the direction of the pile. It is important to ensure that the test area is completely and
evenly rolled. The carpet is then left for a period of 10 min to recover from rolling.

5.3.6 Preconditioning of dust receptacle

In order to minimize the effects of humidity, the dust receptacle shall be preconditioned as
follows.
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Since the cleaner air flow may cause an electrostatic build-up and can have an effect on the
scales weighing the dust receptacle during the 2 min preconditioning, caution shall be taken
that the weight of the dust receptacle has stabilised before recording the weight. Grounding the
receptacle may help the electrostatic build-up to discharge and thus allow a more accurate
weight to be taken.

The vacuum cleaner under test is equipped with a clean or reconditioned dust receptacle
and/or filters shall be run with an unimpeded air flow for 2 min, for instance during the 10 min

period the carpet recovers from rolling.

After the preconditioning, all dust receptacle(s) and removable filters are removed from ‘the
cleaner to be weighed. The weights are noted and the items are replaced.

5.3.7 Determination of dust removal ability

Prior to each cleaning cycle, the sequence of preparations outlined i
performed in total.

Three separate cleaning cycles, each comprising five doub
the fifth double stroke, the cleaning head shall be lifted a

Once the cleaner has completely stopp i ) and removable filters are carefully
removed and rewelghed Due to effects de build up during the time the
re that the receptacle has completely

100 x (mpRf — MpRe )/Mp

and

K1 (i) t removal for i cleaning cycles in per cent;
Kyj emoval for a single cleaning cycle i in per cent;
mp is\the weight of the dust distributed on the test area in grams;

mpre(i)/~"is the total weight of the preconditioned dust receptacle(s) and removable filter(s) in
grams;

mpki(i) is the total weight of the dust receptacle(s) and removable filter(s) after 5 double
strokes in grams

If the range of values for Ky; is greater than three percentage units, two additional cleaning

cycles shall be performed. In this case, the mean dust removal ability shall be calculated as
follows:

Kt (5) = (Krq+Krz +Krg + K14 +Krs)/5

NOTE 1 As an example, the values for KTi of 45 %, 47 % and 49 % give a range of 4 percentage units. Thus,
two additional cleaning cycles shall be carried out.
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NOTE 2 If a problem with the repeatability continues and a downward trend is observed with the results, refer to
Subclause 4.5 and consider the equipment being weighed during the test.

NOTE 3 |If the results of the first cleaning cycle differ by more than 3% from the following two tests, it is
permissible to repeat that test before applying the 2 additional tests rules.

For the dust removal ability the mean value, the value range and the number of cleaning cycles
shall be recorded as well as the type of carpet used.

5.4 Dust removal along walls
5.4.1 Test equipment and materials

othef suitable
itign- during the

measurements or be kept in position by the use of clamps or weights.

IEC 2113/10

Dimensions in millimetres
Figure 1 — Right-angled T

For measurements on carpets, a Wilton test carpet in accordance with 7.2.1.3.2 shall be used.

Eormaeasuramaents on-hard flat floores 3 floor tact nlata in accardanca with 7 2 1 chall ha 11cad
—o—HeaSutre e ts—oHatraHat o o+S—a oo e StprateHHaE66oraa e Wit oS HatPea5ea

5.4.2 Distribution of test dust

A sufficient amount of mineral dust, in accordance with 7.2.2.1, shall be distributed over an
area of the test surface corresponding to the extremities of the T to ensure good visible
coverage.
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5.4.3 Determination of dust removal ability along walls

The T is placed over the dust-covered area of the test surface and, if necessary, secured by
clamps or weights. When placed on a test carpet, the leg of the T shall be located parallel with
the direction of the carpet pile (see Figure 1).

One double stroke is carried out at a speed of (0,25 + 0,05) m/s with the cleaning head guided
along one side of the leg of the T, pausing for 2 s to 3 s at the end of the forward stroke to

define the limit of the front edge cleaning.

The width of the visible uncleaned area is measured at three equally spaced points along ‘the
leg and along the cross-bar of the T to establish, to the nearest millimetre, two mean,values
representing the dust removal ability along walls, at the side and in the ffontof thecleaning
head, both values being reported. See Figure 2 for guidance.

If the cleaning head is not symmetrically constructed, the test is re
of the leg of the T.

B SN SN S \

IEC 2114/10
Shows cleaning /h After cleaning head is removed measurements are
applied dust until the sross.of;the F . made to where the dust is most undisturbed “A”.

Random remaining dust particles or where possibly a
belt guard is situated, are ignored “B”.

igure 2 — Determination of cleaning area

5.5 Fibre‘removal from carpets and upholstery
5.5.1 General

The vacuum cleaner shall be equipped with the cleaning head designed for the surface to be
cleaned.

5.5.2 Fibre removal from carpets
5.5.2.1 Test carpet

A Wilton test carpet, in accordance with 7.2.1.3.2, shall be used. Test carpets designated for
fibre removal tests shall not be used for other tests.

Prior to each measurement, the surface of the test carpet shall be cleaned thoroughly until the
carpet surface is visually free of remaining fibres.
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5.5.2.2 Distribution of fibres

For the distribution of fibres, a stencil, in accordance with Figure 3, shall be used. The stencil
shall be 3 mm in thickness, have 95 holes, 30 mm in diameter, and be free from burrs.
The stencil shall be placed on the test carpet with its 1000 mm long sides parallel to the warp.
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’J 30
. ;\ooo

IEC 2115/10

Dimensions in millimetres

istribution of fibres on test carpets

150 mg +
approxmatel

After removingsthe stencil, the fibres are embedded into the carpet by carrying out five double
strokes with_a roller, ih accordance with 7.3.6.2. The direction of the strokes shall be at right
angles to_the warp of the carpet, and the stroke speed shall be about 0,5 m/s. If the roller is
less than-*1 m in length, the rolling schedule is repeated until the entire test area has been
covered.

5.5.2.3 Determination of fibre removal ability from carpets

Prior to each measurement, fibres sticking to the cleaning head shall be removed.

The cleaning head is passed once over the fibre-covered area in a zigzag pattern as shown in
Figure 4 with the forward strokes at right angles to the warp. If cleaning head width is not an
exact multiple of the test area width, make sure the final stroke ensures that the test area has
been completely covered.

Remaining fibres may then be removed by carrying out strokes in the direction of the pile not
following a specific pattern. The stroke speed shall be 0,5 m/s + 0,05 m/s and care shall be
taken that the cleaning head is in full contact with the test carpet during the cleaning.
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Figure 5 — Frame fo

5.5.3.2 Distribution of fibres

A

80 o O 4x80
Q ~ o O O

IEC 2118/10

Dimensions millimetres

Figure 6 — Stencil for distribution of fibres on upholstery

The stencil shall be placed on the test cushion with its 500 mm long sides parallel to the
800 mm long sides of the cushion in such a way that the distance between the stop strip and
the centre line of the nearest row of holes is equal to the active depth of the cleaning head.
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45 mg £ 1 mg of fibre material, in accordance with 7.2.3, shall be plucked by hand into 23
approximately equal portions, which are then pressed lightly by the thumb, without rubbing or
twisting, in the centres of the holes of the stencil.

5.5.3.3 Determination of fibre removal ability from upholstery

Prior to each measurement, fibres sticking to the cleaning head shall be removed.

After removing the stencil, the cleaning head is passed once over the fibre-covered area in a
zigzag pattern with the forward strokes at right angles to the stop strip. Remaining fibres may
then be removed by carrying out strokes parallel to the stop strip not following a specific
pattern. Fibres, which have been pushed against the stop strip, may be removed by strokes
along the strip. The stroke speed shall be 0,5 m/s+ 0,05 m/s and care sho be taken. that the
cleaning head is in full contact with the test cushion during the cleaning.

The time to remove all fibres (judged visually by the operator from a\stand
recorded. If the cleaning time exceeds 300 s the cleaning is discentinued.

5.6 Thread removal from carpets
5.6.1 Test carpet

A Wilton test carpet in accordance with 7%

5.6.2 Distribution of threads

e pattern shown in Figure 7. Each row shall

rows parallel with the pile_direction @ccordi
i en rows is adapted to the cleaning head width.

e _distance betwe

| /
% — /
| / | /
A\ — / — /

2 | g | 7
- s =/
2 | 4 I /
— / — /
| / | /

— / — AR |

IEC 2119/10

Dimensions in millimetres

Figure 7 — Arrangement of threads in the thread removal test
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The threads are embedded into the carpet by carrying out five double strokes with a roller, in
accordance with 7.3.6.2, over each row and at a stroke speed of 0,50 m/s + 0,05 m/s.

5.6.3 Determination of thread removal ability

The cleaning head shall be adjusted for carpet cleaning and, if applicable, utilize such special
arrangements that are provided to assist thread removal.

Prior to each measurement, threads sticking to the cleaning head shall be removed.

During a measurement, each row of threads is cleaned with one double stroke at a stroke
speed of 0,50 m/s + 0,05 m/s, unless the cleaning head is self-propelled,—the stroke™length
being in accordance with 5.1.2 (see Figure 8). The ratio of the number(of threads)removed
from the carpet to the number of distributed threads is calculated and re

e <

/

A
700
Stroke leng

)

\\)\/ IEC 2120110

Dimensions in millimetres
roke length in measurements

shall be carried out to establish a mean value of the thread

5.7 Maximum usable volume of the dust receptacle

The-maximum usable volume of the dust receptacle is determined as follows.

.71 Conditions for measurement

The vacuum cleaner shall be equipped with a clean dust receptacle (see 4.6) and placed in its
normal position of operation. Upright vacuum cleaners shall be tested in their vertical position.
If a paper bag and similar material as fleece is used, 10 mg/cm?2 of the bag filter area of fine
powdered chalk shall be introduced slowly into the cleaner to inflate the bag completely.

NOTE 1 Usable alternative to chalk powder is under consideration.

NOTE 2 Some bag materials such as fleece may require larger quantities of chalk dust. It is permissible to use
alternative methods of inflation in this case as long as they do not artificially inflate the bag more than would be the
case with normal use.
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Moulding granules, in accordance with 7.2.5, shall be used for the test.
NOTE 3 Standard atmospheric condition according to 4.1 not required.
NOTE 4 The granules may be reused provided they are relieved of excessive chalk and have not been damaged.

5.7.2 Introduction of moulding granules

The mouldina aranules are aradually introduced into the cleaner in 1 |l increments to g visible
T ~J J

maximum level mark, if present, or until the cleaner will not accept any more.

NOTE For upright cleaners without provision for optional use of a hose, the granules are fed through a,nozzle
adaptor with the handle of the cleaner in normal position of use. For other cleaners, the granules are fed\through
the hose provided.

5.7.3 Determination of maximum usable volume of dust receptacle

difference divided by the density determines the volume.

Three measurements shall be carried out to establish—a
maximum usable volume of the dust receptacle being/tested.

5.8 Air data
5.8.1 Purpose

The purpose of the determination of aif data is i« are the specified parameters between
vacuum cleaners and also to determin - r’values for other tests. The following
parameters, referred to kg/ m3 (at 20 °C, 101,3 kPa and 50 %
relative humidity),

h is the vacu
P4 is the input powe

5.8.2 Conditions_for measurement

Vacuum/’cleaners, which in normal operation are equipped with hose, and/or connecting tube,
shalllhave such components attached but without nozzle or brush and shall be connected to
thesmeasuring chamber at the end of the tube with the hose fully collapsed and if the

connecting tube is telescopic it shall be fully extended.

Upright cleaners without a hose connection to the cleaner head shall be adapted to the
measuring chamber with their suction opening sealed to the measuring chamber. For upright
cleaners with option to be operated with or without a hose, air data shall be obtained for both
options and be reported separately.

The vacuum cleaner shall be prepared and operated as stated in 4.3 to 4.7.
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5.8.3 Test equipment

Either of the alternative test equipment described in 7.3.7 may be used. For both alternatives a
plenum chamber of (500 x 500 x 500) mm?3 or (460 x 460 x 250) mm?3 shall be used.

NOTE If the airflow is greater than 40 |/s, the use of the larger plenum chamber is recommended for both
alternative A and B.

Air flow, vacuum and input power are determined for a number of throttlings sufficient fof
plotting curves of vacuum and input power against the air flow (see Figure 9).

Prior to the sequence of measurements, the vacuum cleaner shall be operatedunthroettied in

power and input power. Curves of suctig
air flow (see Figure 9).

P (W) h. (kPa)

& '

2

(%&

N &

q (I/s)

IEC._2124/10

h vacuum in the measuring box, in kilopascals
q air flow, in litre per seconds (I/s)

P, input power, in watts

P, suction power, in watts

n efficiency, in percent

Figure 9 — Air data curves
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The maximum value of the suction power P, ., and the theoretic maximum value of the airflow

@max Shall be estimated according to the procedure given in 7.3.7.6.

5.9 Performance with loaded dust receptacle

5.9.1 Purpose

NOTE This method is used to determine the effects, if any, of dust loading during a single filling of the receptacle.

ii. ib IIUi. d iUIIy i.vllll bubld;llUU‘ M1 fuuuanu—; i.Ubl, VViIibiI ib IL)Uillg u'vvviupvu‘ bvpalaiciy i-UI d fui.unv Uulii.iUII, dllu‘ ib IIUi.
intended to represent a specific point of filling of the receptacle. It may be considered “full” if the stopping point
reached is determined by the operation of the receptacle full indicator, otherwise the point reached should_be
considered to be somewhere between empty and full and performance tests undertaken at this point will give an
indication as to how well the vacuum cleaner can perform as the receptacle fills and/or the filters fill with dust:

The purpose of this procedure is to provide the means to measure the performance of a
vacuum cleaner with a loaded dust receptacle. The test vacuum cleanet>s be‘evaluated in

5.9.2 Determination of suction pressure change wit

5.9.2.1 Test conditions

e For this purpose the hose, for cani » nd™uprights with hose, is connected to the
plenum chamber, as described i . i aptor, as shown in Figure 10. The
adaptor, which shall nota igi the vacuum cleaner, by being restrictive
or by creating turbulence, ed tube for test dust with a diameter 14
mm =2 mm at a di om the pressure tapping. This opening shall

Qg on the plenum chamber to measure pressure.

The openings in t impair the air flow.
The feed tub ) o0 a flexible tube and a probe with which the test material
is picked ¢ ribed in 5.9.2.3. The feed set up shall not impair the properties

Dust feed tube

Valve

30 mm Orifice plate

T

\ Adapter

Plenum chamber

IEC 2122/10

Figure 10 — Connecting tube opening
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For an upright vacuum cleaner where it is not possible to fit a hose, it is permissible to mount
the vacuum cleaner on to the plenum chamber as shown in Figure 24. The pressure may be
measured using the pressure tapping on the plenum chamber. A suitable position in the ducting
from the nozzle to the dirt receptacle shall be found to fit a dust feed tube as described for the
adaptor above. In this case the mounting method shall be reported.

5.9.2.2 Test dust

Test dust, see Figure 11, in accordance with 7.2.2.3, shall be used for loading the dustA
receptacle. c)

" _ o . IEC 2123/10
®~ Figure 11 — Test dust for loading dust receptacle

5.9@ Test method

\<<T5{a vacuum cleaner shall be prepared in accordance with 5.9.2.1.

With the feed tube closed, the vacuum cleaner is run for at least 10 min. Subsequently, the
initial vacuum, hg, shall be determined.

The test material shall be fed in 50 g batches which are representative for the overall mixture
over a time period of 60 s each.

For vacuum cleaners with self cleaning filters or dust compressor functions, the cleaner shall
be operated in accordance with the manufacturer’s instructions after each batch of dust.
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After each batch the feed tube shall be closed. The pressure measurement, h; shall be
determined no less than 2 min or when the pressure reading has stabilised, after the feed tube
has been closed. Then, the feed tube is reopened and the feeding of the next batch continued.

If the volume of receptacle is less than 1 | or the maximum airflow of the vacuum cleaner is
less than 15 I/s, then the feeding rate is reduced to 25 g/min.

The inJinr\Hnn of test dust is terminated when one of the. fnlln\nling conditions is first reached:

Condition 1:  An indicator on the vacuum cleaner signals that the dust receptacle should be
emptied or replaced. Where a product has a full bin indicator on the front of.its
bin, the full bin indication as described in the manufacturer’s instruction ‘shall
determine the stopping point.

Condition 2:  The observed value of the vacuum h; has dropped to 40

Condition 3:  The amount of injected test dust has reached a

The values for hg, h; in relation to the total amount of test
for termination shall be recorded.

NOTE 1 If h; < 40% of h,, the restriction will be created to p
reading.

with 4.5.
It shall be operatefiE ac
The volume flow €

AN
of the effe of K ith the dust and shall not restrict the manner in which the dirt is
transported_fromythe e being cleaned to the receptacle.

594 Determination of performance with loaded dust receptacle

Any ofdhe tests described in 5.1 to 5.6 shall be performed with the throttling described in 5.9.3.

The. throttled vacuum cleaner may be submitted to air data measurement in order to
ecomplement data obtained in the cleaning performance tests.

5.10 Total emission while vacuum cleaning

Under consideration 3

3 The ASTM F2608 test method is being considered
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5.11 Filtration efficiency of the vacuum cleaner
5.11.1 Purpose

The aim of this test is to determine the ability of a vacuum cleaner to retain dust, depending on
particle size, from the intake aerosol containing a predefined concentration of test dust.

This test is not suitable for determining permeability of filters or filter materials.

5.11.2 Test conditions

NOTE 1 A relative humidity of 45-55 % RH is recommended for control of static.

Measuring equipment required for the test is specified in 7.3.8.

NOTE 2 The equipment described in ASTM F1977 is also suitable to use in order'to\ce

nduct this\test‘and should

In preparation of the test, the vacuum cleaner should be equipped™w z thoroughly
cleaned dust receptacle and new filters according to specifications. K. is\t set’to operate at
maximum airflow.

The vacuum cleaner is placed centrally under the tes

Dust will be fed

e to vacuum cleaners without a suction-hose
auxiliary hose which is cennected and s [
adaptor.

5.11.3 Determining

For the entire d
0,1 g/m3 in the int4

cleaner with the given

. Therefore, the maximum airflow q for the vacuum
Il be determined.

The quantity ' d.for duration tp g7 is calculated consequently as

An appropriate sation method shall be applied to the test dust prior to being fed.

5.11.4 ) Particle neutralization

Eleetrically neutral particles shall be used for accurate filtration efficiency testing. This can be
accomplished through of the following three methods:

¢ Neutralizing the challenge — The challenge particles may be neutralized in any manner
that brings the charge to less than 1000 ions per cm3. Neutralization shall be verified at
least once per year, or when any change to the system is made.

e Using conductive sampling lines.

e Grounding the test stand itself.
5.11.5 Verification of particle transport

Before inserting the test vacuum cleaner into the chamber, perform the steps below and ensure
that the upstream particle counts are within 10 % of the downstream particle counts.
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e Dust is fed for 10 min while the particle concentration in the aerosol intake channel is
monitored

e Meanwhile 5 measurement cycles are carried out, each consisting of the following:
e particle registration from aerosol intake channel for 30 s (upstream measurement),
e if a single particle counter is used: flushing of particle analyzing system for 15 s,
e the charge of particles upstream of the test unit shall be under 1000 ions per cm3,

e particle registration from exhaust channel for 30 s (downstream measurement),
e flushing of particle analyzing system for 15 s,

e if two particle counters, adjusted to provide comparable values, are used: continuous
measurement is allowed.

and of exhaust channel, respectively. The results of these
recorded as follows:

e counter events/class; i.e. the number of events record
for each range of particle size,

5.11.6 Test procedure

With the vacuum cleaner
5.11.4 the test proceeds

e the vacuum cleane
conditions are hiey

e particle counts 2

e partic i ion from aerosol intake channel for 30 s (upstream measurement),
e if a single parti€le counter is used: flushing of particle analyzing system for 15 s,
e _particle registration from exhaust channel for 30 s (downstream measurement),
o\ _Jflushing of particle analyzing system for 15 s,

¢ if two particle counters, adjusted to provide comparable values, are used: continuous
measurement is allowed.

Particle registration is by optical particle counter which can be operated with a suitable aerosol
dilution system to adapt count rate capacity and the particle concentration of aerosol intake
and of exhaust channel, respectively. The results of these measurement cycles shall be
recorded as follows:

e counter events / class; i.e. the number of events recorded by the particle counter,
separately for each range of particle size;

e sample air volumes, VAp (downstream) and VA, (upstream); i.e. the volumes of the aerosol
samples analyzed by the particle counter combined in the course of the test;
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e applicable dilution factors k5 (upstream or downstream) of the particle analysis system;
i.e. the ratio between the volume of the air sample extracted from the channel and the
sample air volume analyzed by the particle counter.

The test procedure shall be repeated with at least 3 vacuum cleaners of identical type.

NOTE Proper dilution ratio needs to be verified. Prove not over-concentrated by serial dilution and prove not over-
diluted on the downstream by lessening the dilution serially, see 7.3.8.5.

5.11.7 Evaluation

Based on the particle counts obtained in the 5 measurement cycles, for aerosol intake channel
and exhaust channel, the fractional filtration efficiency is derived for each particle class.

The individual measurements are considered to be samples of a di

statistical analysis is performed accordingly.

tribution, and a

— summation of particle counts obtained for parti 5 individual measurements
upstream

Z(K), - 2k ),

where
k
/ measurement cycles;
(k1) ass k from individual measurement cycle |,
Z(k)y class k from all measurement cycles;
— determina A\ the er - confidence limits Z(k), o5 for the particle sums Z(k) :

i)u_o,%

- Z(k), o (2 (k)

IfZ(k)Usso: Z(k) from Table 1.

U_095

Given the particle counts Z(k,I)D of the exhaust channel (downstream) for particle class k

obtained from each individual measurement cycle /, the corresponding upper limits of the 95 %

- confidence range, Z(k) are similarly derived by
D_095

— summation of particle counts obtained for particle class / in 5 individual measurements
downstream:

Z(K), - 22k,



https://iecnorm.com/api/?name=b22f732ff8c3cd33a9720e1067ea56e3

60312-1 © IEC:2010+A1:2011(E) -33 -

where
k is the index of particle class;
/ is the running index of individual measurement cycles;

z(k,/)p is the particle count downstream in class k from individual measurement
cycle [,

Z(k)p s the particle sum downstream in class k from all 5 measurement cycles;

— determination of corresponding upper limits of the 95 % - confidence range
from particle sums Z(k)p:
Z(k) part u (k)p

D_0,95

ZK), 0 Z(K), - 20092

D_095

IfZ(k)D <50: % from Table 1.

D_095

From the statistical limits calculated above, the lower limi 259 onfidence range of
the fractional filtration efficiency, E(k) ,is obtaine ach™p eclass k :
0,95

ﬁ “Kya p*
E(k) . ( )D_O,95 - b
0,95 ZZ(I(

E(k)ogs s the lowe

kva D

Kva_ u
VAL

VA,

Z(k)D_0,95 is
measurements;

limit of confidence for partial sum class k from downstream

Z(K)y095 is the lower limit of confidence for particle sum class k from upstream
measurements.

This evaluation shall be carried out in every test.

Table 1 — Confidence limits of a Poisson distribution for 95 % - confidence range

Zoos | Z095 Zoos | 2095 Zoos | 2095 Zoos | Z095 Zogs | 2095
0,0 3,7 47 | 184 12,2 | 30,8 202 | 428 28,6 54,5
0,1 5,6 54 | 19,7 13,0 | 32,0 21,0 | 44,0 29,4 55,6
0,2 7.2 62 | 21,0 13,8 | 33,2 218 | 45,1 30,3 56,8
0,6 8,8 69 | 22,3 146 | 34,4 227 | 463 31,1 57,9
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Zy95 | 2095 Zoos | 2095 Zpos | 2095 Zoos | 2095 Zogs | 2095
1,0 10,2 77 | 235 154 | 356 235 | 475 32,0 59,0
1,6 11,7 84 | 248 16,2 | 36,8 243 | 487 32,8 60,2
2,2 13,1 9,2 26,0 17,0 | 38,0 25,1 49,8 33,6 61,3
2,8 14,4 99 | 272 17.8 | 39,2 26,0 | 51,0 34,5 62,5
3.4 15.8 10,7 | 284 18.6 | 40,4 26,8 | 52,2 353 | \6p6
4,0 17,1 11,5 | 29,6 194 | 416 27.7 53,3 36,1,.C' ) 64,8
47 18,4 122 | 308 202 | 428 28,6 | 545 37\0V 66,9

5.11.8 Particle concentration and dilution

For flawless particle registration and analysis it has to be monitore
particle concentration at the counter is within its specified rang
each individual particle count zgpy\pLe is well below the maxi
that

ZsampLE < 0.2 ZcoUNTER_MAX.

To verify not over-concentrated, increase the di
counts are decreased by the same ratio’

A record with the fol
efficiency:

e electrical an(@ s

. ion factor

Qample air volume analyzed in the particle counter
C)’ particle counts in each class registered by the particle counter

e sheath air if applicable;

e vacuum cleaner air flow rate if applicable.
6 Miscellaneous tests

6.1 General

The tests described in this clause are intended for the determination of such characteristics of
a vacuum cleaner which relate to ease of handling or to the performance of the cleaner when
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together with its accessories or attachments it has been subjected to stresses likely to appear
during normal use. The ability of a cleaner to resist such stresses may be verified by submitting
it to the appropriate tests of Clause 5 as applicable.

6.2 Motion resistance

6.2.1 Purpose

The purpose of this test Is to determine the motion resistance, both for forward and for
backward strokes, caused by friction when the cleaning head is moved over a carpet under
normal operation conditions.

6.2.2 Test carpet and test equipment

A test carpet, in accordance with 7.2.1, which is free from dust, shall be

Test carpets designated for measurement of motion resistance she
and shall be stored permanently at standard atmospheric cond ‘ i ying flat, but
not rolled.

The test carpet shall be fastened to a testing device,
of at least 100 N with an accuracy of 0,5 N of the mea

shall occur at .th handle. Se
speed, if possibl erwi 1

NOTE For a“connecting tube with adjustable length, the length should be the same as that used during
measurement of dust removal from carpets.

6.3 .\_Cleaning under furniture

6:3.1 Purpose

The purpose of the test is to determine the free furniture height, measured from the floor, for
which the cleaning head can pass to reach a given insertion depth. The insertion depth is the
depth, measured from the front surface of the furniture, from which test dust distributed on the
surface to be cleaned can be removed (see Figure 12).

NOTE Standard atmospheric conditions according to 4.1 not required.
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Swivel joint T-joint
PAN
7

/

Insertion depth Insertion depth

4

4
Front of furniture

C\2124/

Figure 12 — Insertion de

6.3.2 Distribution of test dust

With the vacuum clean
height, in millimetres, 1

insertion depths:
1,00 m: represen; C

0,60 m: representifig

outlet and a(spot on.thé surface to be cleaned with the handle in the normal operation position.

6.4.2 Conditions for measurement

Thetube grip of cleaners with suction hose or the handle of other cleaners shall be held as for
nofmal operation (see 4.6), the force applied in the direction of operation being 10 N maximum.

The front ndgn of the. r\lnnning head shall be at righf nnglne to-the direction of npnrnfinn

NOTE Standard atmospheric conditions according to 4.1 not required.

6.4.3 Determination of radius of operation

The radius of operation is determined as the maximum distance, to the nearest 0,05 m,
between the front edge of the cleaning head and the face of the electric plug.
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6.5 Impact resistance for detachable cleaning heads
6.5.1 Purpose
The purpose of this test is to determine the ability of a detachable cleaning head to resist

impacts against walls, thresholds, etc., as in normal use, or other forms of careless handling,
which otherwise might affect the performance of the vacuum cleaner.

NOTE Standard atmospheric conditions according to 4.7 not required.

6.5.2 Test equipment

A drum for drop test, in accordance with 7.3.10, shall be used for this test.

6.5.3 Determination of impact resistance

performance of the cleaner, for example cracks causjng leakage, joints no~onger functioning,
, skirting-boards, etc.

NOTE It is recommended that the test is disconti

6.6 Deformation of hose and connecting tube

6.6.1 Purpose

load, equivalent to a
impair the performance

Prior to the'“test, the outside cross-sectional diameter of the test object is measured by a
Vernier-ordigital calliper.

Thetest object is placed between the test plate and the carpet, according to Figure 18, and the
serew is adjusted until the load indicator shows 0 on the scale. The force is increased to 700 N
and kept at this level for 10 s, after which time the force is reduced to zero. In the case of a

hose, it shall be left in free state (not stretched or compressed) during the test.
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! Cylindrical bearing
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|
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Cross-section for measurement Cross-section for measurement

Connecting tube Tube grip
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N
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Cross-section for measurement ross-section formeasurement

Hose connection Ho [EC 212510

Dimensions in millimetres

6.7.1 Purpose

The purpose M [ mine the ability of vacuum cleaners to sustain stresses
incurred whe , i sholds and bumping against doorposts. The test is only

6.7.2 Test equipment

The-test shall be carried out on a flat hardwood floor allowing a running distance of 2 m +
0,17 m and with provisions for fastening of the following test obstacles:

s a thresnotd made from polyamide 6 or ol wood of equivalent nardness, with cross-sectionat
dimensions according to Figure 14, positioned at right angles to the centre line of the test
surface at a distance of 1 m beyond the start position of the cleaner (see Figure 15);

e a doorpost made from sheet steel, with dimensions according to Figure 15, positioned at
either side of the centre line at a distance of 2 m beyond the start position of the cleaner.

NOTE The wooden floor may be covered with a transport belt of rubber plastic for resetting the cleaner to its start
position (see 6.7.4).
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Figure 14 — Profile of threshold
800
1
2300 i !
v |

%
//L

\ Start position

Q Guidance system
APEON

e SN — ]
AR —

Mof héec 16 mm

20

IEC 2127/10

Dimensions in millimetres

Figure 15 — Arrangements for bump test

The forward movement of the cleaner is brought about by applying a force to the tube grip, at a
height of (800 + 50) mm above the test surface and along its centre line, so as to give the

cleaner a velocity of 1 fg1 m/s at a distance of 0,8 f8'1 m beyond its start position.

In order to keep the cleaner close to the centre line during the test, it is recommended to use
either a guidance system with suitably low friction allowing a clearance of 20 fg mm on either
side of the cleaner or a synchronous running trolley with adjustable side boards.
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6.7.3 Test cycle
Each test cycle consists of a sequence of 22 forward runs comprising

e 10 overrunnings of the threshold;
e 1 bumping against a doorpost to the left (or right);

e 10 overrunnings of the threshold;

e 1 bumping against a doorpost to the right (or left).

6.7.4 Test procedure

Prior to the test, the cleaner shall be equipped with a clean dust receptacle and “filters

according to 4.5.

In the case of overrunning of the threshold, the cleaner shall be all
at the end of the running distance by ceasing to apply the force fc )
cleaner has reached a distance of 1,5 m beyond its start pos; : \ ing"an absorber
made from foam rubber.

9

In the case of bumping against a doorpost, the force 2 5 p shall be such as
to maintain the test velocity until the moment just bef

After every 50th test
function.

6.8.2 Preparation of test object

A-length of 1,5 m of the hose is bent in shape of a U, in accordance with Figure 16, the free
ends of the hose being clamped close together.
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Length 1500

AN

0
% Dimensions in millimetres
or te g flexibility

t has been hung up. The greatest distance
is measured again 1 min after the lowest point

of the two legs of the

d4q goo between the.ce
of the U has be ¢

NOTE If the hose collaps€s, it should be stated in the test report.

6.9 (Repeated bending of the hose

6.9:1 Purpose

T;IU puUrpusc Uf til;b tht ib tU UIUtCIIIIiIIC tilc dllJlilty Uf tilU ;IUOU tU IUC' IUpUdtCU‘iy Il.)cllt, as ill
normal use of the vacuum cleaner, before damage causes leakage affecting the performance
of the cleaner.

NOTE Standard atmospheric conditions according to 4.1 not required.

6.9.2 Test equipment

The test equipment, in accordance with Figure 17, consists of a pivoting lever with a clamping
device for the attachment of the hose connector. The lever is operated by means of an
oscillator, for instance the crank mechanism shown, to perform a raising and lowering
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movement with a frequency of (10 £ 1) periods per minute. The initial position of the lever is its
horizontal position from which it is raised to form an angle of 40° + 1° with the horizontal plane.

Attachment cord

Lateral deflection max. 3°

IEC 2129/10

Dimensions in millimetres

Fig

To accomplisf
300 mm.

In order to avoid pendulation of the weight loading the hose, it is given a lateral deflection of
maximum 3° by means of an adjustable deflection plate.

The number of oscillations performed until the hose is damaged to the extent that it is deemed

unusable IS recorded.

NOTE It is recommended that the test is discontinued after 40 000 oscillations.

6.10 Life test
6.10.1 Purpose
The purpose of this test is to determine the ability of the vacuum cleaner to maintain its air flow

performance with a partly filled dust receptacle, representative of normal household use and
household dust.
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NOTE 1 Standard atmospheric conditions are not required.
NOTE 2 If the manufacturer’s instruction provides for washing a filter, the filter should be replaced instead.
6.10.2 Test dust

Test dust in accordance with 7.2.2.3, see Figure 11, shall be used for loading the dust
receptacle.

6.10.3 Test method

Prior to the test, the vacuum cleaner shall have been subjected to air data measuremenfs
(see 5.8) and dust emission / filtration measurement (see 5.11), then the dust receptac|e 'shall
be loaded with 50% of the amount of dust required according to 5.9.

e amount of test dust as for the first
nended total time of 500 h.

6.11 Mass

The purpose of this test is to determine the weight in the hand of the user when holding the
tube gripor handle of the vacuum cleaner. The weight in hand is the static force in vertical
direction.

To’measure the force a vacuum cleaner according 4.6 is put on the floor in its normal operation
conditions. Any telescopic suction wands or sticks shall be extended to maximum length

A suitable force measuring device (e.g. a spring balance or similar) with an accuracy of 0,05 N
is attached at the middle of the handle or grip. The tube grip or handle shall be held at a height
of 800 mm + 50 mm. The suction hose shall hang freely without any external force. If a cord is
attached to the stick the cord shall be removed from the cord wrap/cord reel and extended to
the rear of the cleaner such that the cord lies loosely on the ground.

The weight in hand shall then be recorded without moving the vacuum cleaner.

NOTE It is not necessary to operate the vacuum cleaner for this test.
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6.13 Specific cleaning time

The time to clean an unobstructed area on a hard floor or a carpet may be calculated from the
following formula:

2A

t=
vxB

where
t is the cleaning time, in seconds;
is the area, in square metres;

A
B is the cleaning head width, in metres;
v

is the stroke speed, in metres per second.

is then given by

zigzag pattern).

6.14 Dimensions

The energy ¢
diagonal ¢
covered

The average- energy consumption shall be calculated from the measurements for carpet and
hard-floor«and recorded separately for each surface.

Whef using an active cleaning head the energy consumption figures are in each case the sum
of.the values for the vacuum cleaner and the active cleaning head.

£164 E " | . ¢ I
6.16.1.1 Test requirements

This test is to be carried out with the mechanical test equipment described in 7.3.12.

The test carpet used shall be the Wilton carpet in accordance with 7.2.1.3.2. and pre-treated to
remove loose pile in accordance with 7.2.1.4.

The vacuum cleaner is to be fitted with a new dust bag and filter equipment and is to be
operated at maximum suction setting.
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If a setting mechanism is available on the cleaning head, the operational mode "Carpet" is to
be selected (the same as for testing dust removal from carpets).

6.16.1.2 Test procedure

A test surface with length 1 m and the width of the cleaning head is to be traversed with 5
double strokes at the given stroke speed of 0,5 m/s. With this the average effective power
intake of the vacuum cleaner including the cleaning head is to be established.

NOTE When it is not possible to run the cleaner head at 0,5 m/s it is permitted to run it at its self-running speéd
on condition that this is specifically mentioned in the test report.

The areas to accelerate and decelerate the cleaning head are not taken into-account. Erom the
average effective power intake and the time taken for 5 double strokes,(the average-energy

6.16.1.3 Establishing the average effective power intake

ead at least 10

measurements are taken over each stroke length. e power intake is then

calculated as follows:

where

Pt is the average eff
Pgg(i) is the eff

n

with

= stroke speed (0,5 m/s);
energy consumption (W-s).

Coveredtarea with the nozzle:

Aot = NXA
where

A'is the area to clean (10m?2);

N is number of cleaning processes (5 double strokes).
Total track length for cleaning A

Stot = Aot/ B
Total cleaning time for 10 m2 by 5 double strokes:

tiot = Stot /v
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Input power:

E= Peff X ttot

E = Pyt XSioilV
E = Py x Aot/ (BXxV)
E =Py xNxA/(Bxv)

And with 10 m2, 5 double strokes (10 strokes) and stroke speed of 0,5 m/s:

E = P x10x10/(Bx0,5)
E = P x200/B

6.16.2 Energy consumption with vacuuming of hard floors and
crevices

6.16.2.1 Test requirements

This test is to be carried out with the test equipment describedi

NOTE No dust has to be filled into the crevice.

The vacuum cleaner is to be fitted w
operated at maximum suction setting.

be selected.

6.16.2.2 Teste

6.16.2.3

Similar a

6.16.2.4 3 g energy consumption

With P imeasured in accordance with 6.16.1.3 and the energy consumption per 10 m2, E(10
m2) with'5 double stokes is calculated as follows:

E(10 m2) = Pog x200/B

The results shall record whether the surface was solid, I.e. hard floor, or with crevice, i.e. nard
floor with crevice.

7 Test material and equipment

71 General

This clause contains information on material and on the principal designs of suitable equipment
to be used in various tests. It should be noted that only as far as possible the composition of a
material (see Annex A) has been specified.
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7.2 Material for measurements
7.21 Test carpets
7.211 General

The preferred test carpet for international testing and inter-laboratory comparative testing is the
Wilton type carpet. There are three additional carpets of dlfferent quality related to cleaning

narfoarmmanon thaot oo bha ond Thaon ~nornnto 1o vapifind arolioanme ora ool Habla_fe

P\JIIUIIIIUIIUU uarat Illuy L= AR Eu A v v LA~ A=A vie ) | 'JUI.\J mrveoerimmiuou vUoTolUlTo drTv avaditdadvio II\JIII SupPI:CrS
listed in Annex A. Specifications on this carpet types are given for guidance purpose in Annex
C.

7.21.2 Quantity and size of carpets

sufficient test area.

For measurement of dust removal frag
carpet is 0,5 m weft and 2 m warp to pro

7.21.3 Type and quality of carpet

7.2.1.31 General

Annex C.

7.2.1.3.2

7.2.1.3.3 Category A test carpet

This carpet’is a low looped polyamide carpet, normally relatively easy to clean and is an

alternative for in-house laboratory testing and consumer tests as a complement to the Wilton
type.carpet.

7:2.1.3.4 Category B test carpet

This carpet is of tufted type (Plush) with medium high pile, normally moderate to clean and is
an alternative for in-house laboratory testing and consumer tests as a complement to the
Wilton type carpet.

7.2.1.3.5 Category C test carpet

This carpet is of tufted type (Shag) with high pile, often difficult to clean, and is an alternative
for in-house laboratory testing and consumer tests as a complement to the Wilton type carpet.
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7.21.4 Pre-treatment of carpets for dust removal testing

A new carpet shall be pre-conditioned in the following manner before recordable testing is
carried out.

Using a suitable vacuum cleaner all loose pile and fibre is removed over the entire surface of
the carpet until an amount no greater than 0,5 g/m2 is removed during the 5 min cleaning
process. The weight of the carpet is recorded.

Using an in-house reference vacuum cleaner, a dust removal test according to 5.3 is carried
out and the result recorded and plotted on a graph. This procedure is repeated until \the
resulting curve is flat and parallel with the horizontal axis and the difference between: the
average results of two consecutive tests is no greater than

e 1 percentage point for the Wilton carpet and the category C and

e 3 percentage points for the other carpets,

S '\@uozzl

s. These separate carpets

used ‘to verify the suitability of replacement
n\9 percentage points different to the original
not be used.

Parts by weight

mm %

< 0,020 20
0,020 < 0,040 10
0,040 < 0,075 10
0,075 < 0,125 10
0,125 < 0,25 20
0,25 < 0,5 16
0,5 < 1,0 11
1,0 < 2,0 3

7.2.2.2 Mineral dust — Type 2
Measurements of dust removal ability from carpets is carried out with the following test dust:

— test dust: sieved from CEM 1 according to ISO 679;
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— grain size: 0,09 mm / 0,20 mm.
7.2.2.3 Simulated household dust

Test dust for establishment of the filled dust receptacle condition shall be a homogeneous
mixture of

e 70 % by weight mineral dust, in accordance with the grain size distribution as

ctatad in tha l'nlf\lr\ |nl 722 4-

Tttt oIt ro—toriot Ly —5y —am

e 20 % by weight cellulose dust (Arbocel);
¢ 10 % by weight second cut cotton linters.

for example.

Iy (Mmm):
Admissible scatter (mm)

Fibre length range verage Iatlv flbrew Deviation
mm %

0-0,2 —~ \&\\t\ \ +03
02795 — \ \\6,2%\ +3
KE 1,2\ \ 2?/ 8
[ 1&/\&\\ 25 5
NS 22 +5

AR o
N

ve been pressed into a bale and stored at a temperature of
idity of (40 + 5) %. The residual moisture of the cut linters shall

The test:dust may be prepared by adding to a mixing vessel the separate components
alternating in the following order: mineral dust, cellulose dust, cotton linters. The mixing vessel

shall be part of the tumble mixer which can be operated at 28 r/min +3 r/min with a tilting angle
of 150°/revolution. The test dust may also be obtained ready-mixed from the supplier, see

ANNex A.

NOTE 1 During transportation and storage of ready mixed test dust, a partial separation or compaction of the
material in the container will occur. Therefore, it is recommended that the content of the container should be
loosened gently. For such a homogenization the container may be slowly rotated in a laboratory tumbler mixer for a
few minutes with 27 revolutions per minute and an angle of 150° or in a closed vessel by hand.

NOTE 2 y views
manufacturer of this test material shall ensure that the batch -wise inspection of the appropriate Iength and quality is
carried out. A certificate shall be included to each linters supply with indication of life time and storage conditions.

4 Kajaani FiberLab is a trade mark and mentioning this does not constitute an endorsement by IEC.
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7.2.2.4 Mineral dust — Type 3

The mineral dust simulating household dust shall consist of dolomite sand with the following
typical particle size distribution:

Particle size range Parts by weight
mm %
n’nn: Q
0,005 < 0,010 5
0,010 < 0,020 8
0,020 < 0,040 11
0,040 < 0,075 10
0,075 < 0,125 7
0,125 < 0,250 20
0,250 < 0,500 24 <
0,500 < 1,000 6
1,0000 < 2,000 }V\ \\
N\

7.2.2.5 Mineral dust — Type 4

The mineral dust for measurement of: en
12103-1.

ith"test dust according to ISO

7.2.2.6 Cellulose dust

Type Righly pure cellulose
Characteristic microfibre, white
Cellulose content approximately 99,5 %
Average fibre le 30 um

Average fibre thickne 18 um

Bulk density 200 g/l — 260 g/l

Whiteness (ak 2 61 nm) 85% 5%

Residue on. approximately 0,3 %

pH-value 6+1
Screen residugin accordance with DIN 53 734/
air jet sieve)with aminterior mesh aperture of: 71 um 32 um (max. 0,1 % max. 3 %)

7.2.3 Fibre material

Forthe determination of fibre removal ability, rayon tow according to the following specification
is-used:

natural carded viscose flock
1,5 denier

dry cut to 19 mm (0,75 in)
no finish

7.2.4 Thread material

For the determination of thread removal ability, pieces of mercerized cotton, thread 16 TEX
(size 50) is used. The thread may be wound continuously around a suitable former and cut to
length.
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7.2.5 Moulding granules

For the determination of the maximum usable volume of the dust receptacle, injection moulded
granules of thermoplastic elastomer (Kraton G7705-Evoprene 961) are used.

7.2.6 Test cushion

The test cushion consists of a core of foam material, with a layer of fleece material glued to

both surtfaces of the core, and a closely fitting cushion slip.

The core material shall be of polyurethane-polyether with open voids and to the following
specification:

— density 35 kg/m3

— compression 40 % per 4,4 kPa according to ISO 3386-1
— indentation 40 % per 160 N according to ISO 2439

— dimensions 800 mm x 550 mm x 80 mm

The fleece material shall be of voluminous polyester by wei

The cushion slip shall be made from upholste g to the following

specification:

fabric

pile repea 100 % V weave

basic fabric Cotton 3/12's Ne,
2/12'sNe

pilesyarn 2/16's worsted
83 % wool/17 % nylon

weight 820 g/m?2

thickness 4,3 mm

pile weight 510 g/m?2

pile height 3,3 mm

number of tufts 36,6 cm?

The cushion slip is made with the weft of the upholstery material in parallel to the 800 mm long
sides of the cushion and shall be provided with a zip fastener in the centre of one of its long
sides. To achieve a sufficient compression of the foam core, the dimensions of the slip shall be
5 % less than the dimensions of the core.
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7.3 Equipment for measurements
7.31 Floor test plate

Tests relating to hard flat floors are carried out on a floor test plate of untreated laminated pine
wood or equivalent panel, at least 15 mm thick. Recommended dimensions are 0,5 m x 2,0 m
for mechanical operator and 1,2 m x 1,8 m for dust removal along walls.

7.3.2 Test plate with crevice

The equipment consists of an untreated pine wood or equivalent panel provided with a
removable insert of pine or equivalent material wood having a (3 £ 0,05) mm wide and 10.mm
+ 0,05 mm deep smooth crevice (see Figure 18).

Adjustable strip guide
=

, AN =

T 7 1

|  E—

| |
Insert N % :
> M

BN
%
o2l
> [\/\> ¢ —~ 3

oz |

ice\should be about twice the outside width of the cleaning head.
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The length 6f

Figure 18 — Test plate with crevice

7.3.3 Carpet-beating machine

A machine suitable for removing all residual dust shall not damage the carpet. One suitable
design consists of a horizontal cylinder provided with thongs to beat the backing of the carpet
when it is fed back and forth under the rotating cylinder (see Figure 19).
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7.3.4 Hold-downs and guides

the trolley is_moved. back and forth over the test area, a vibratory action causes the test dust,
which has\been placed evenly along the tray, to emerge from a line of suitably sized holes
along_the'base of the tray, equally spaced and sufficient in number to cover the test area
uniformly with test dust.

The vibratory action may be brought about by an incorporated vibrator or by the trolley running

apn-—abriracka ac indicatad 1n Cin - 24

O opPoT raciko oo marcatC O T igurc—zZ T~
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Figure 21 — Dust spreader and roller for embedding dust into carpets

7.3.6 Rollers for embedding
7.3.6.1 Dust embedding roller

The roller shall have a diameter of 50 mm and a length of at least 380 mm such that it is at
least 20 mm longer than the dust covered area width. The roller is preferably made of steel and
polished. It can be provided with a handle for rolling by hand or be driven by a motorized unit.
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The mass of the roller, if applicable, shall be 10 kg/m. The roller may be incorporated into the
dust spreader as indicated in Figure 21.

7.3.6.2 Fibre and thread embedding roller

The roller shall have a diameter of 70 mm and a mass of 30 kg/m. The roller is preferably
made of solid steel and polished. It can be provided with a handle for rolling by hand or be
driven by a motorized unit. A convenient mass for rolling by hand is 15 kg.

7.3.7 Equipment for air data measurement

7.3.71 General

The overall accuracy of the air data measurement shall be + 2 %.

Two alternatives of equipment are provided, each comprising a
box, to which the vacuum cleaner, a vacuum-meter and mear

Measured air data shall be corrected
7.3.7.5).

7.3.7.2 Alternative A

The test set-up and details c ing e.shown in Figures 22 and 23, respectively.

Throttle —
leaners with s
Lict
- 1 |
j P | . N __¥4“_L |
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4
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M ing hox accarding to figure 13h / Standardized nozzle / Measuring tube -
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Figure 22 — Alternative A equipment for air data measurements
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Figure 23 — Measuring box for alternative A

The.air flow is established by means of a throttle and a measuring tube with a suitable nozzle
or-orifice plate in accordance with ISO 5167-1 (see Figure 22).

NOQTE 1 A valve- n:fnr{ air flow nhnnlnn to_realise the intermediate unthrotled nnnr:flnn ar‘r*nrrilng o0 584 is

applied having in open situation an air row resistance equal or lower then orifice size 8 (see 7.3.7.3).

The air flow is controlled by at least 10 fixed, preselected positions of the throttle valve. The air flow resistance of
these positions approach the air flow resistance of the various orifices of 7.3.7.3 alternative B.
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At standard air conditions, the air flow q is given by the following equation:

q=K(hhy  (Is)

where

hu is_the differential pressure of the mnaeuring tube standardized nozzle or orifice plnfn7 in

kilopascals;

K(h) is the flow coefficient of the nozzle or orifice plate, based on the calibration data of tthe
applied sample.

NOTE 2 An extra separate cooling aid as indicated in 5.8.4 can be part of the measuring
gated air flow opening, having in open position an air flow resistance equal to or lower tha
resistance of the measuring equipment alternative A.

instance a valve
3| miimum flow

NOTE 3 The alternative A measuring box dimensions are not restricted to the 460\mm\x 4 ’ mm given
in Figure 23; the 500 mm x 500 mm x 500 mm dimensions of the measuyihg~box B i ig ’ s a granted

NOTE 4 The measuring tube may be replaced by a tube containing af if\flew meter, for instance a gas
flow meter, capable of giving the same measuring result as ISO 516

7.3.7.3 Alternative B

The measuring box (see Figure 24) sh m x 500 mm in internal
dimensions with provisions for fastening.repla ifi to establish the air flow. The
outlet for connection of the vacuum-me 2 ) in the vicinity of a corner within

NOTE 1 Where maximum airflows\are¢ mit is permissible to use the smaller plenum chamber
identified in alternative A.

gated air flow openin
resistance of orifice &
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Figure 24 — Alternative b equipment Tor air data measurements

The air flow is controlled by means of a set of 10 orifice plates with varying orifice sizes and is
determined from the observed values of the vacuum. The orifice plates shall be made of sheet

steel, 2 mm £ 0,1 mm in thickness, and have sharp-edged circular openings with nominal
diameters d; as follows:

Size 0 1

N
w
N
(¢)]
»
~
(o]
(o]

dg (mm) 0 6,5 10 13 16 19 23 30 40 50
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