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INTERNATIONAL ELECTROTECHNICAL COMMISSION 

____________ 
 

VACUUM CLEANERS FOR HOUSEHOLD USE – 
METHODS OF MEASURING THE PERFORMANCE 

 
 

FOREWORD 

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

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

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

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

5) IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any 
equipment declared to be in conformity with an IEC Publication. 

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

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

9) Attention is drawn to 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.  

International Standard IEC 60312 has been prepared by subcommittee 59F: Floor treatment 
appliances, of IEC technical committee 59: Performance of household electrical appliances. 

This fourth edition cancels and replaces the third edition published in 1998, amendment 1 
(2000) and amendment 2 (2004). The following subclauses have been updated: 

– 2.9 on performance with partly filled receptacle; 
– 2.10 on determination of dust emission of the vacuum cleaners; 
– 4.14 on energy consumption. 
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The text of this standard is based on the following documents: 

FDIS Report on voting 

59F/163/FDIS 59F/164/RVD 

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

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

The committee has decided that the contents of this publication will remain unchanged until the 
maintenance result date indicated on the IEC web site under "http://webstore.iec.ch" in the data 
related to the specific publication. At this date, the publication will be  

• reconfirmed; 
• withdrawn; 
• replaced by a revised edition, or 
• amended. 
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VACUUM CLEANERS FOR HOUSEHOLD USE – 
METHODS OF MEASURING THE PERFORMANCE 

 
 
 

1 Section 1: General 

1.1 Scope 

This International Standard is applicable to vacuum cleaners for household use in or under 
conditions similar to those in households. 

The purpose of this standard is to specify essential performance characteristics of vacuum 
cleaners being of interest to the users and to describe methods for measuring these 
characteristics. 

NOTE Due to the influence of environmental conditions, variations in time, origin of test materials and proficiency 
of the operator, most of the described test methods will give more reliable results when applied for comparative 
testing of a number of appliances at the same time, in the same laboratory and by the same operator. 

For safety requirements, reference is made to IEC 60335-1 and IEC 60335-2-2. 

1.2 Normative references 

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

IEC 60704-1:1982, Test code for the determination of airborne acoustical noise emitted by 
household and similar electrical appliances − Part 1: General requirements 

IEC 60704-2-1:1984, Test code for the determination of airborne acoustical noise emitted by 
household and similar electrical appliances − Part 2-1: Particular requirements for vacuum 
cleaners 

ISO 554:1976, Standard atmospheres for conditioning and/or testing – Specifications 

ISO 679:1989, Methods of testing cements − Determination of strength 

ISO 2439:1997, Flexible cellular polymeric materials – Determination of hardness (indentation 
technique) 

ISO 3386-1:1986, Polymeric materials, cellular flexible – Determination of stress-strain 
characteristics in compression – Part 1: Low-density materials 

ISO 5167:2003 (all parts), Measurement of fluid flow by means of pressure differential devices 
inserted in circular cross-section conduits running full 

CIE 15.2:1986, Colorimetry 

1.3 Definitions 

For the purposes of this International Standard, the following definitions apply: 
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1.3.1 
cleaning head 
that part of a vacuum cleaner which is applied to a surface to be cleaned 

NOTE The cleaning head may be a plain nozzle or a brush attached to a connecting tube, a power nozzle, or form 
part of the cleaner housing. 

1.3.2 
power nozzle 
cleaning head provided with an agitation device to assist dirt removal 

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

1.3.3 
self-propelled cleaning head 
cleaning head provided with propulsion mechanism 

1.3.4 
upright cleaner 
vacuum cleaner with the cleaning head forming an integral part of or permanently connected to 
the cleaner housing, the cleaning head normally being provided with an agitation device to 
assist dirt removal and the complete cleaner housing being moved over the surface to be 
cleaned by means of an attached handle 

1.3.5 
double stroke 
one forward and one backward movement of the cleaning head between two parallel lines 
perpendicular to the direction of the forward movement 

1.3.6 
forward stroke 
forward movement of a double stroke 

NOTE On test carpets if not otherwise specified, forward strokes are carried out in the direction of the carpet pile 
(direction of manufacture). 

1.3.7 
return stroke 
backward movement of a double stroke 

1.3.8 
stroke length 
distance between the two parallel lines defining the limits of a double stroke 

1.3.9 
stroke pattern 
arrangement of the forward and return strokes on the surface to be cleaned 

1.3.10 
parallel pattern 
stroke pattern where the forward and the return strokes coincide 

1.3.11 
zig-zag pattern 
stroke pattern where the return stroke is directed slantwise towards the starting point of the 
next forward stroke (see figure 1) 
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1.3.12 
test width 
outside width of the cleaning head less 20 mm 

1.3.13 
track width 
width of the visible track left in the dust-covered area of a given surface after a forward stroke 
with the vacuum cleaner in operation, the cleaning head being in full contact with the surface 
and adjusted in accordance with the manufacturer's instructions 

1.3.14 
stroke width 
track width less 20 mm 

1.3.15 
active depth of 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 

1.3.16 
stroke speed 
speed of the cleaning head, moved as uniformly as possible, during a forward or a return 
stroke 

1.3.17 
cleaning cycle 
for a given measurement, the sequence of forward and return strokes to be carried out at a 
specified stroke speed over the test area according to the appropriate stroke pattern 

1.3.18 
specific cleaning time 
time required for one cleaning cycle of an unobstructed area of 1 m2 

1.3.19 
dust removal ability 
ratio, in per cent, of the quantity of dust removed during a specified number of cleaning cycles 
to the quantity of dust distributed on a test area 

1.3.20 
thread removal ability 
ratio, in per cent, of the number of threads removed during one cleaning cycle to the number of 
threads distributed on a test carpet 

1.3.21 
fibre removal ability 
time, in seconds, required to remove a quantity of fibres from a test surface 

1.4 General conditions for testing 

1.4.1 Atmospheric conditions 

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

Standard atmosphere 23/50 
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Temperature: (23 ± 2) °C 

Relative humidity: (50 ± 5) % 
Air pressure: 86 kPa to 106 kPa 
NOTE 1 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. 

NOTE 2 Reference for laboratories for setting the correct values: 

Wet-bulb temperature: 16,3 °C 
Vapour pressure: 1,41 kPa 
Water content: 8,8 g/kg dry air 

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

1.4.2 Test equipment and materials 

To minimize the influence of electrostatic phenomena, measurements on carpets shall be 
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 dust etc.) to be used in 
a test shall, prior to the test, be kept for at least 24 h at standard atmospheric conditions 
according to 1.4.1. 

1.4.3 Voltage and frequency 

Measurements shall be carried out at rated voltage with a tolerance of ±1 % and, if applicable, 
at rated frequency. 

Vacuum cleaners designed for d.c. only shall be operated at d.c. Vacuum cleaners designed 
for both a.c. and d.c. shall be operated at a.c. Vacuum cleaners not marked with rated 
frequency shall be operated at either 50 Hz or 60 Hz, as is common in the country of use. 

For vacuum cleaners with a rated voltage range, measurements shall be carried out at the 
mean value of the voltage range if the difference between the limits of the range does not 
exceed 10 % of the mean value. If the difference exceeds 10 % of the mean value, 
measurements shall be carried out both at the upper and lower limits of the voltage range. 

NOTE If the rated voltage differs from the nominal system voltage of the country concerned, measurements 
carried out at rated voltage may give test results misleading for the consumer and additional measurements may be 
required. If the test voltage differs from the rated voltage, this must be reported. 

1.4.4 Running-in of vacuum cleaner and attachments 

Prior to the initial test, the vacuum cleaner and its attachments, if any, shall be kept running 
with unrestricted air flow for at least 2 h to ensure adequate running-in. For upright cleaners or 
power nozzles, the agitation device shall be running but not in contact with the floor. 

1.4.5 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. 
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If the vacuum cleaner is provided with a permanent dust receptacle (as the sole original dust 
receptacle or as an enclosure for disposable dust receptacles), the dust receptacle shall, prior 
to each measurement, be cleaned by shaking or beating until its weight is within 1 % of its 
original weight. Brushing or washing of textile receptacles is not allowed; however, plastic 
receptacles may be washed and dried thoroughly. 

NOTE If the vacuum cleaner has additional filter(s) and the manufacturer's instructions recommend periodic 
cleaning or replacement of the filter(s), the above requirements also apply, unless it is evident that reusing such 
filters will not significantly affect the test result. 

1.4.6 Operation of the vacuum cleaner 

The vacuum cleaner and its accessories shall be used and adjusted in accordance with the 
manufacturer's instructions for normal operation for the test to be carried out. Height 
adjustment controls for the cleaning head shall be set as appropriate for the surface to be 
cleaned and the position noted. Any electrical controls shall be set for maximum continuous air 
flow and, unless the manufacturer's instruction states otherwise, any air by-pass openings for 
reduction of the suction power shall be closed. 

The tube grip of cleaners with suction hose or the handle of other cleaners shall be held as for 
normal operation at a height of (800 ± 50) mm above the test floor. 

During measurements where the agitation device of an upright cleaner or a power nozzles is 
not used as in normal operation, it shall be running but not in contact with the floor. 

1.4.7 Conditioning prior to tests 

Prior to each test, the vacuum cleaner with its accessories, attachments, disposable dust 
receptacles and additional filters to be used during a test shall be kept for at least 24 h at 
standard atmospheric conditions according to 1.4.1. 

The vacuum cleaner and attachments to be used shall then be kept running for at least 10 min 
under the provisions given in 1.4.4 to allow them to stabilize. 

1.4.8 Initial application of dust 

Prior to tests where the quantity of the dust collected is to be weighed, dust shall initially be 
applied to all parts of the vacuum cleaner through which the air passes before reaching the 
dust receptacle by carrying out, on the appropriate test surface, two preliminary measurements 
of dust removal, the results of which are not taken into account. 

1.4.9 Mechanical operator 

In order to achieve reliable results, certain measurements require the cleaning head to be 
moved at uniform speed over the test area and without exerting an additional force pressing 
the cleaning head against the test surface. 

In such cases, it is recommended to simulate the handling of the vacuum cleaner by using a 
mechanical operator such as described in 5.2.13. 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. The linear drive may be motorized 
or operated by hand. 
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1.4.10 Number of samples 

Measurements of performance, for instance for comparative testing, shall be carried out on a 
single sample of the vacuum cleaner with its accessories and attachments, if any. 

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. 

1.4.11 Reference cleaner system 

Test carpets used in a laboratory for the determination of dust removal ability will over time 
change from their original conditions, for instance due to wearing or gradual filling with dust. It 
is therefore recommended that an in-house reference cleaner system be used to regularly 
check the carpet conditions as a verification of the test results obtained. 

2 Section 2: Dry vacuum cleaning tests 

2.1 Dust removal from hard flat floors 

2.1.1 Test equipment 

A floor test plate in accordance with 5.2.1 shall be used. 

2.1.2 Test area and stroke length  

The length and the width of the test area (dust-covered part of the floor test plate) shall be 
0,7 m and 1,0 m, respectively. 

The stroke length shall be 0,7 m plus twice the active depth of the cleaning head by adding to 
each end of the test area a length equal to the active depth (see figure 2). 

2.1.3 Distribution of test dust 

35,0 g of mineral dust, in accordance with 5.1.2.1, shall be distributed as uniformly as possible 
over the test area. 

For uniform distribution of the test dust, a distribution device (see figure 4), handled by a 
skilled test operator, or any equivalent method, may be used. It is recommended to use 
a 0,7 m × 1,0 m frame to ensure that all test dust is distributed within the test area. 

2.1.4 Determination of track width and stroke width 

Mineral dust shall be distributed over the test area in accordance with 2.1.3. 

Under normal operating conditions the cleaning head is passed over the test area with one 
forward stroke at a stroke speed of (0,50 ± 0,02) m/s. 

The track width, in millimetres, is determined as the mean value of five measurements of the 
width of the visible track along the stroke, at points approximately equally spaced. 
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NOTE To determine the track width left by a cleaning head on a carpet, the test dust is distributed over a similar 
area of a test carpet but not embedded into it. 

The stroke width of the cleaning head is derived from the track width in accordance with 1.3.14. 

2.1.5 Test method 

The stroke width is marked on two scales, situated parallel to the upper and lower border lines 
of the test area at a distance equal to the active depth of the cleaning head, the marked scales 
being used as guides for the correct positioning of the strokes during the cleaning 
(see figure 1). 

The cleaning head is moved over the test area in a zig-zag pattern, until the entire test area 
has been covered. In order to obtain an approximately symmetrical distribution of the forward 
and backward strokes over the test area, the first (blind) forward stroke shall be carried out 
immediately outside the test area starting at the lower left corner. The last strip to be cleaned is 
usually narrower than the stroke width. This constitutes one cleaning cycle. 

The cleaning is carried out at a stroke speed of (0,50 ± 0,02) m/s, taking care that the cleaning 
head is in full contact with the test floor and no additional force exerted on it. 

To check the average speed of the cleaning head, it is recommended to use a metronome or 
similar device. 

2.1.6 Determination of dust removal ability 

Three separate measurements are carried out, each comprising one cleaning cycle. 

After each measurement, the surface of the test plate is wiped with a dry cotton cloth having 
good dust adherence, which is weighed before and after the wiping to determine the amount of 
dust remaining after the cleaning. Any dust pushed out of the test area shall be included. 

The dust removal ability in per cent, often higher than 98 %, is calculated as the mean value 
from the three measurements; the result of one measurement being given by: 

k
m m

mhf
d r

d
=

−
× 100  

where 
khf is the dust removal ability for one cycle, in per cent; 
md is the dust quantity distributed on the test floor, in grammes (35 g); 
mr is the amount of dust wiped off with the cloth, in grammes. 

NOTE When the mean value is lower than 90 %: should the range of measurements be 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. 

When the mean value is equal or higher than 90 %: should the range of the measurements be greater than 
0,3 × (100 % − mean value), two additional measurements are carried out and the mean value of all the 
measurements should be given as the result. 

In both cases, consideration should be given to the control of repeatability within the laboratory and the design or 
manufacture of the cleaner or cleaning head in order to ascertain whether any factors not previously observed may 
affect the repeatability adversely. 
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2.2 Dust removal from hard floors with crevices 

2.2.1 Test equipment 

The equipment, in accordance with 5.2.2, consists of a test plate incorporating a removable 
insert with a crevice, the angle between the crevice and the direction of strokes being 45. 

To assist in keeping the cleaning head to the centre of the test plate during measurements, the 
equipment is provided with a guide strip, along which the connecting tube of a cleaner with 
suction hose or the cleaner housing of an upright cleaner is run and which should be kept as 
low as possible for accuracy. 

NOTE The angle of 45°, chosen to obtain a better accuracy of measurements, is accounted for in the formula for 
determining the dust removal ability. 

2.2.2 Distribution of test dust 

The insert is weighed and its crevice thereafter filled with mineral dust, in accordance with 
5.1.2.1. After levelling the surface of the dust with a rubber scraper, the insert is again weighed 
and carefully replaced in the test plate, avoiding shaking. 

2.2.3 Determination of dust removal ability 

During a measurement, the cleaning head is passed over the crevice by performing double 
strokes in a parallel pattern at a stroke speed of (0,50 ± 0,02) m/s, keeping the cleaning head 
to the centre of the test plate. The quantity of dust removed from the crevice after one and 
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 track width (see 2.1.4) and accounting for the oblique angle of 45: 

k
m m

m
L
Bcr

r   cos 45 100=
− °×L

L
 

where 
kcr is the dust removal ability, in per cent; 
mL is the dust quantity in the crevice before cleaning, in grammes; 
mr is the dust quantity remaining in the crevice after cleaning, in grammes; 
L is the length of the crevice, in millimetres; 
B is the track width, in millimetres. 

Two separate measurements shall be carried out to establish a mean value of the dust removal 
ability for one double stroke, kcr1, and for five double strokes, kcr5, to be reported separately. 

2.3 Dust removal from carpets 

2.3.1 Test carpet 

A test carpet, in accordance with 5.1.1, shall be used. Due to the significant influence of 
humidity on this test, it is important that the carpet is left in the test environment at standard 
atmospheric conditions for 24 h before the test is due to commence. During measurements the 
carpet is kept in position on the test floor by the use of carpet hold-downs (see 5.2.4). 
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2.3.2 Test area and stroke length 

The length of the test area (dust-covered part of the carpet) shall be 0,7 m in the direction of 
the carpet pile (see figure 7b). The width of the test area shall be equal to the test width 
(see 1.3.12). 

The stroke length shall be 1,2 m by adding 0,2 m before and 0,3 m after the test area. These 
additional lengths are required for acceleration and deceleration of the cleaning head in order 
to achieve a uniform speed over the test area. 

2.3.3 Cleaning cycle 

The cleaning head is positioned with its front edge at the beginning of the acceleration area 
(see figure 7b) and centred so that it overlaps the test area by 10 mm at either side. 

The cleaning head is moved forward over the test area at a stroke speed of (0,50 ± 0,02) m/s 
and stopped when its front edge is at the end of the deceleration area. The cleaning head is 
then pulled backwards over the test area at a stroke speed of (0,50 ± 0,02) m/s until its front 
edge is once more at the start of the forward stroke. This constitutes one complete cleaning 
cycle. 

It is important that the cleaning head be kept moving at uniform speed over the test area and 
that it follows a straight line by using the carpet hold-downs as guides. It is recommended that 
a mechanical operator (see 1.4.9) be used to simulate the operation of the cleaning head as 
described. 

NOTE 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 operated over the test area. 

2.3.4 Conditioning of test carpet 

Prior to each measurement, the test carpet shall be cleaned to remove remaining dust and 
preconditioned as described below. 

2.3.4.1 Removal of remaining dust 

For cleaning of the test carpet, it is recommended to use a suitable carpet-beating machine 
such as described in 5.2.3. 

If a carpet-beating machine is not used, the carpet shall be placed upside down on a rigid 
mesh support and be beaten by hand. After the beating, four to six cleaning cycles with a 
vacuum cleaner having good dust removal ability should be carried out to remove remaining 
dust. Test carpets designated for testing of plain nozzles should only be cleaned with a plain 
nozzle on the face (although an agitator cleaner or a power nozzle may be used on the back). 

2.3.4.2 Verification and preconditioning 

After cleaning of the test carpet, the vacuum cleaner under test shall be equipped with a clean 
dust receptacle (see 1.4.5) and be used to verify that the carpet has been cleaned to the point 
where no dust pick-up is discernible. This point is considered to be reached if the amount of 
dust removed from the carpet during five cleaning cycles is less than 0,2 g. If the amount is 
greater than 0,2 g, this step is repeated until the requirement is achieved. 

NOTE 1 Even if the equipment for removing remaining dust from the carpet is known to be sufficiently reliable to 
leave the carpet in acceptable condition, it is still important to carry out this procedure of preconditioning to ensure 
that the effect of humidity on the carpet is minimized. 

NOTE 2 To prevent a gradual filling of the carpet with dust, the weight of the test carpet should be maintained as 
close as possible to that of the initially clean carpet (see 1.4.11). 
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2.3.5 Distribution of test dust 

Test dust, in accordance with 5.1.2.2, shall be distributed with a mean coverage of 125 g per 
square metre as uniformly as possible over the test area. 

NOTE The amount of test dust to be used is calculated from the formula Tw × 0,7 × 125 g, where Tw is the test 
width in metres. For uniform distribution of the test dust over the test area, it is recommended that a dust spreader 
as described in 5.2.5 be used. The adjustment of the device is checked by visual examination of the test dust on 
the carpet. 

2.3.6 Embedding of dust into carpet 

The dust shall be embedded into the test carpet by carrying out 10 double strokes over the 
carpet in the direction of the warp with a roller, in accordance with 5.2.6.1. The speed of the 
roller shall be 0,5 m/s. 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. 

2.3.7 Preconditioning of dust receptacle 

In order to minimize the effects of humidity, the dust receptacle shall be preconditioned. 

The vacuum cleaner under test is equipped with a clean dust receptacle and allowed to run 
with an unimpeded air flow for 8 min, for instance during the 10 min period the carpet recovers 
from rolling. 

After the preconditioning, the dust receptacle is removed from the cleaner to be weighed. The 
weight is noted and the dust receptacle is replaced. 

NOTE Since the cleaner air flow can have an effect on the weight of the dust receptacle during the 8 min 
preconditioning, caution should be taken that the weight of the dust receptacle has stabilized before weighing. 

2.3.8 Determination of dust removal ability 

Three separate measurements, each comprising five cleaning cycles, shall be carried out. Prior 
to each measurement, the sequence of preparations outlined in 2.3.4 to 2.3.7 shall be 
performed in total. After the fifth cleaning cycle, lift the cleaning head between 20 mm and 
100 mm clear of the carpet, switch the cleaner off and wait until the motor has stopped 
completely. 

After each measurement, the amount of dust removed is determined by removing and weighing 
the dust receptacle, then subtracting the weight of the empty dust receptacle recorded after the 
preconditioning described in 2.3.7. 

The dust removal ability, in per cent, is calculated as the mean value from the three 
measurements according to the following formulae: 

Dr = Wf − Wi 

Kct = Dr / Dd ×100 

Km (3) = (Kct1 + Kct2 + Kct3) / 3 

where 
Wi is the weight of the initially empty dust receptacle, in grammes;  
Wf is the weight of the dust receptacle after five cleaning cycles, in grammes; 
Dr is the amount of dust removed from the carpet, in grammes; 
Dd is the amount of dust distributed on the carpet, in grammes; 
Kct is the dust removal ability for one measurement, in per cent; 
Km(3) is mean dust removal from three measurements, in per cent. 
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If the range of results is greater than three percentage units, two extra measurements shall be 
made and the mean dust removal ability be calculated from the five measurements, i.e.: 

Km (5) = (Kct1 + Kct2 + Kct3 + Kct4 + Kct5) / 5 

Example: 45 %, 47 % and 49 % give a range of four percentage units and two extra 
measurements shall be carried out. 

2.4 Dust removal along walls 

2.4.1 Test equipment and materials 

A right-angled T in accordance with figure 8, formed by two pieces of wood or other suitable 
material, shall be used for this test. It shall be sufficiently heavy to remain in position during the 
measurements or be kept in position by the use of clamps or weights. 

For measurements on carpets, a test carpet in accordance with 5.1.1 shall be used. For 
measurements on hard flat floors, a floor test plate in accordance with 5.2.1 shall be used. 

2.4.2 Distribution of test dust 

A sufficient amount of mineral dust, in accordance with 5.1.2.1, shall be distributed over an 
area of the test surface corresponding to the extremities of the T to ensure good visible 
coverage. 

2.4.3 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 8). 

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 front of the cleaning 
head, both values being reported. Uncleaned area includes areas of dust that has been 
disturbed but not removed completely. 

If the cleaning head is not symmetrically constructed, the test is repeated along the other side 
of the leg of the T. 

2.5 Fibre removal from carpets and upholstery 

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

2.5.1 Fibre removal from carpets 

2.5.1.1 Test carpet 

A test carpet, in accordance with 5.1.1, shall be used. Test carpets designated for fibre 
removal tests shall not be used for other tests. 

NOTE It is recommended to use a dark-coloured unpatterned test carpet. 

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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2.5.1.2 Distribution of fibres 

For the distribution of fibres, a stencil, in accordance with figure 10a, 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 1 000 mm long sides parallel to the warp. 

(150 ± 5) mg of fibre material, in accordance with 5.1.3, shall be plucked by hand into 95 
approximately equal portions, which are then pressed by the thumb, without rubbing, in the 
centres of the holes of the stencil. 

After removing the stencil, the fibres are embedded into the carpet by carrying out five double 
strokes with a roller, in accordance with 5.2.6.2. 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. 

2.5.1.3 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 zig-zag pattern with the 
forward strokes at right angles to the warp. 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 ± 0,02) m/s and care shall be taken that the cleaning head is in full contact with the test 
carpet during the cleaning. 

The time to remove all fibres (judged visually by the operator from an erect position) shall be 
recorded. If the cleaning time exceeds 180 s, the cleaning is discontinued. 

Three separate measurements shall be carried out to establish a mean value of the fibre 
removal ability. The time to remove fibres sticking to the cleaning head shall not be taken into 
account. 

2.5.2 Fibre removal from upholstery 

2.5.2.1 Test cushion 

A test cushion, in accordance with 5.1.6, shall be used. Prior to each measurement, the 
surface of the test cushion shall be cleaned thoroughly until the cushion surface is visually free 
of remaining fibres. 

The test cushion shall be placed in a wooden frame, in accordance with figure 10b, to give a 
working height of about 480 mm above the floor. The frame shall be provided with an 
adjustable stop strip, which shall rest on the test cushion and be immovable during the 
measurements. 

2.5.2.2 Distribution of fibres 

For the distribution of fibres, a stencil, in accordance with figure 10c, shall be used. The stencil 
shall be 2 mm in thickness, have 23 holes, 30 mm in diameter, and be free from burrs.  

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 ± 1) mg of fibre material, in accordance with 5.1.3, shall be plucked by hand into 23 
approximately equal portions, which are then pressed by the thumb, without rubbing, in the 
centres of the holes of the stencil. 

2.5.2.3 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 
zig-zag 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 ± 0,02) m/s and care should 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 an erect position) shall be 
recorded. If the cleaning time exceeds 300 s the cleaning is discontinued. 

Three separate measurements shall be carried out to establish a mean value of the fibre removal 
ability. The time to remove fibres sticking to the cleaning head shall not be taken into account. 

2.6 Thread removal from carpets 

2.6.1 Test carpet 

A test carpet in accordance with 5.1.1 shall be used. 

2.6.2 Distribution of threads 

Forty pieces of threads, in accordance with 5.1.4, shall be arranged on the test carpet in four 
rows parallel with the pile direction according to the pattern shown in figure 9. Each row shall 
have a length of 0,7 m and the distance between rows is adapted to the width of the cleaning 
head. 

The threads are embedded into the carpet by carrying out five double strokes with a roller, in 
accordance with 5.2.6.2, over each row and at a stroke speed of (0,50 ± 0,02) m/s. 

2.6.3 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 ± 0,02) m/s, unless the cleaning head is self-propelled, the stroke length being 
in accordance with 2.1.2 (see figure 2). The ratio of the number of threads removed from the 
carpet to the number of distributed threads is calculated and recorded. 

Three separate measurements shall be carried out to establish a mean value of the thread 
removal ability, in per cent. 

NOTE Threads sticking to the cleaning head are considered to be removed from the carpet. It is recommended 
that a suitable observation be made in the test report. 
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2.7 Maximum usable volume of the dust receptacle 

2.7.1 Conditions for measurement 

The vacuum cleaner shall be equipped with a clean dust receptacle (see 1.4.5) and placed in 
its normal position of operation. If a paper bag is used, a sufficient amount of fine powdered 
chalk shall be introduced slowly into the cleaner to inflate the bag completely. 

Moulding granules, in accordance with 5.1.5, shall be used for the test. 

NOTE The granules may be reused provided they are relieved of excessive chalk and have not been damaged. 

2.7.2 Introduction of moulding granules 

The moulding granules are gradually introduced into the cleaner in 1 l increments until the 
cleaner will not accept any more, each litre of granules being carefully measured by pouring 
them gently into a 1 l container ensuring that they are evenly packed. 

NOTE For upright cleaners without provision for optional use of a hose, the granules are fed through a nozzle 
adaptor (see figure 11) with the handle of the cleaner in normal position of use. For other cleaners, the granules are 
fed through the hose provided. 

2.7.3 Determination of maximum usable volume of dust receptacle 

The volume of granules collected in the dust receptacle is determined by recording each litre 
and fraction of litre (not less than 0,1 l) of the granules introduced into the cleaner system and 
deducting the volume of any granules left in the hose, ducts, cleaning head, etc. 

Three measurements shall be carried out to establish a mean value, which represents the 
maximum usable volume of the dust receptacle being tested. 

2.8 Air data 

The purpose of this test is to determine such air data, which form the basis for other tests or 
might be required in various contexts, for example for declaration of power consumption. The 
following quantities, referred to standard air density ρ = 1,20 kg/ m3 (at 20 °C, 101,3 kPa and 
50 % relative humidity), are considered: 

q is the air flow, in cubic decimetres per second (dm3/s); 
h is the vacuum, in kilopascals; 
P1 is the input power, in watts; 
P2 is the suction power, in watts; 

η is the efficiency, in per cent. 

NOTE 1 Standard atmospheric conditions according to 1.4.1 not required. 

NOTE 2 Measured air data should be corrected to standard air density (see 5.2.8.4) 

2.8.1 Conditions for measurement 

Vacuum cleaners, which in normal operation are equipped with hose and/or connecting tube, 
shall have such components attached but without nozzle or brush. 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. 
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2.8.2 Test equipment 

Either of the alternative test equipment described in 5.2.8 may be used. The test report shall 
state which of the alternative test equipment has been used to obtain the air data. 

2.8.3 Determination of air data 

Air flow, vacuum and input power are determined for a number of throttlings sufficient for 
plotting curves of vacuum and input power against the air flow (see figure 12). 

Prior to the sequence of measurements, the vacuum cleaner shall be operated unthrottled in 
accordance with 1.4.7 to establish a reference value of the exhaust air temperature for further 
measuring points. 

For each measuring point, the air flow, vacuum and input power are recorded 1 min after the 
throttling. The cleaner is then again operated unthrottled to attain the reference conditions, 
which is checked by measuring the exhaust air temperature. This procedure is continued until 
all the entire curves have been plotted with the measuring point for maximum vacuum being 
the last one. 

For each measuring point, the suction power P2 is obtained as the product of the air flow q and 
the vacuum h. The efficiency η is calculated as the ratio of corresponding values of the suction 
power and input power. Curves of suction power and of efficiency are also plotted against the 
air flow (see figure 12). 

2.9 Performance with loaded dust receptacle 

2.9.1 General 

The intention of this procedure is to provide means to measure the performance of a vacuum 
cleaner having a loaded dust receptacle. For this purpose the vacuum cleaner is submitted to 
cleaning ability tests with the air flow restricted to simulate the condition of a loaded dust 
receptacle.  

NOTE This test is not intended to measure the capacity of receptacle or filter. 

The reduced air flow, that represents the loaded receptacle condition, shall be determined in 
accordance with  2.9.1.  

With the vacuum cleaner prepared according to 2.9.3 to simulate the reduced air flow, the 
cleaner may be submitted to cleaning ability tests mentioned in 2.9.4 in order to estimate the 
alternations in performance of the vacuum cleaner.  

For uprights with integral hose, the cleaner shall have a connecting tube attached to the hose.  

NOTE The method described is not suitable for vacuum cleaners where the soil passes through the fan before 
entering the receptacle.  

2.9.2 Suction with loaded dust receptacle  

2.9.2.1 Test equipment  

The connecting tube of the vacuum cleaner is modified to include two openings, in accordance 
with figure 23a.The opening nearest the cleaning head is used to insert a pressure tapping 
and, thereby, attachment of a vacuum meter. The other opening is used for introduction of the 
test dust and is fitted with a valve.  

NOTE It should be ensured that the openings or any attachments thereto create no disturbance to the airflow in 
the connecting tube.  
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2.9.2.2 Test dust  

Test dust,see figure 24, in accordance with 5.1.2.3, shall be used for loading the dust 
receptacle.  

2.9.2.3 Test method 

The vacuum cleaner is operated with the cleaning head set for hard surface and placed on a 
wooden surface with controls, if any, set to maximum input power.  

With the feed tube closed, the vacuum cleaner is run for at least 10 min. The initial vacuum, hi is 
then recorded from the attached vacuum gauge  

Prior to the injection of test dust, the starting value of the vacuum, h, with the feed tube opened 
shall be recorded.  

The batch of test dust is prepared in accordance with the description in 5.1.2.3. It is uniformly 
spread on a flat surface, see figure 23b, taking care that the dust is evenly dispersed as 
shown. It shall be introduced steadily and continuously using the feed tube. During the dust 
feeding stage, the vacuum level is monitored. The feeding rate is such that 50 g is fed 
uniformly over 60 s (feed rate of 50 g per min). If the volume of receptacle is less than 1,5 l or 
the maximum airflow of the vacuum cleaner is less than 15 l per s then the feeding rate is 
reduced to 25 g per min. 

The injection of test dust is terminated when one of the following conditions is first reached:  

Condition 1: An indicator on the vacuum cleaner signals that the dust receptacle should be 
emptied or replaced.  

Condition 2: The observed value of the vacuum has dropped to 5,0
040+

−  % of hs. 

Condition 3: The amount of injected test dust has reached a total of 50 g per l of the maximum 
usable volume of the dust receptacle (see 2.7)  
NOTE If the vacuum cleaner has 3.2 l maximum usable volume of dust receptacle, the third condition would occur 
when 160 g has been introduced. In case of 0.8 l maximum usable volume, the third condition would occur when 
40 g has been introduced. 

After closing the feed tube, the final value of the vacuum, hf, shall be recorded. This value 
represents the vacuum attained at the reduced air flow due to loading of the receptacle. The 
condition for termination of dust injection shall be noted. 

2.9.3 Throttling to simulate loaded dust receptacle 

The vacuum cleaner shall be equipped with a clean dust receptacle and filters in accordance 
1.4.5. with the feed tube closed. A suitable throttling method shall then be used to reproduce 
the vacuum value hf.  

NOTE It is recommended that the throttling being brought about by inserting a suitable device between the 
motor/fan chamber and the dust receptacle. 

2.9.4 Determination of performance with loaded dust receptacle  

With the vacuum cleaner throttled in accordance with 2.9.2 any of the test procedures 
described in 2.1 to 2.6 may be carried out to determine the respective cleaning ability with 
loaded dust receptacle.  
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Upon the completion of the test procedure, the adjustment of the throttling device shall be 
verified.  

To the cleaning ability tests with, the throttling device may be completed in connection with air 
data measurements according to 2.8.  

2.10 Dust emission of the vacuum cleaner 

The purpose of this test is to determine the average dust concentration in the exhaust air of a 
vacuum cleaner when operating at its maximum air flow and fed with test dust at a specified 
rate. 

Prior to the test, the vacuum cleaner shall have been subjected to air data measurements 
(see 2.8) in order to establish the maximum air flow of the cleaner.  

2.10.1 Test procedure 

2.10.1.1 Test equipment 

The equipment, as described in 5.2.9, comprises a testing hood with a sampling probe tube, a 
dust dispenser and a dust measuring instrument (particle counter). The air flow at which the 
particle counter operates shall be known. 

The diameter of the sampling probe tube shall be chosen with respect to the air flow in the 
chimney tube (determined from maximum airflow of the cleaner) and the air flow of the particle 
counter, in such a way as to maintain an almost isokinetic state at the opening of the probe 
tube, i.e. air velocity in the chimney tube ≈ air velocity in the probe tube. Alternatively, a probe 
tube with exchangeable inlets of differing hole diameters may be used. 

2.10.1.2 Test dust 

Test dust, in accordance with 5.1.2.5, shall be used for this test. 

2.10.1.3 Determining the test dust quantity 

The quantity of test dust as per 5.1.2.5 to be used for each test is determined once the 
maximum airflow for the given filter equipment has been calculated. 

For the predefined dust concentration c in the intake air, the dust quantity m to be used is 
calculated as follows as a function of tMEAS and q: 

m = c ×  t ×q 

where  

m is in grammes; 

c = 0,550 g/m³; 

tMEAS = 120 s; 

q is in l/s; 

therefore 

m = 6,6 ×  10-2 ×  q 
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2.10.1.4 Test conditions 

The test equipment, the test dust and the vacuum cleaner with dust receptacles and filters, 
shall have been conditioned in accordance with 1.4.7. 

In order that initial dust is applied to the interior surfaces of the vacuum cleaner, one 
preliminary measurement shall be carried out, the result of which is not taken into account. 

Since contaminants in the air of the testing room may influence the test result, the 
measurements shall be carried out in a sufficiently clean environment. 

NOTE If necessary, a suitable filter arrangement, not significantly affecting the air flow to the dust dispenser, may 
be used. 

2.10.1.5 Test method 

The vacuum cleaner is placed centrally under the testing hood in accordance with figure 14a. 
An upright cleaner without a hose for optional use shall be connected to an auxiliary suction 
hose by the use of a nozzle adaptor (see figure 11) and placed on a support as indicated in 
figure 14b. 

The slot, through which the suction hose and supply cord are passed, shall be carefully sealed 
with foam rubber or similar material to ensure that the exhaust air of the vacuum cleaner only 
escapes through the chimney tube of the testing hood. 

The groove of the dust dispenser shall be uniformly filled with the appropriate quantity of test 
dust and, when the measurement is due to commence, the free end of its feeding tube shall be 
inserted centrally into the suction hose to a depth of about 100 mm. 

Prior to each measurement, the vacuum cleaner shall be equipped with a new dust receptacle 
and filters, if any, and run unthrottled for a period of 10 min to stabilize the initial conditions in 
the testing hood. 

With the vacuum cleaner still running unthrottled, the dust dispenser is put into place and 
started simultaneously with the particle counter to run for 2 min. 

During the measurement, it should be ascertained that the concentration limit of the particle 
counter is not exceeded. 

2.10.2 Pre-test 

Once the maximum airflow has been calculated, a dust test is carried out to calibrate the test 
specimen and the measuring equipment. These results are not used to determine the emission 
level. 

NOTE During the pre-test, problems such as: leaks in the test specimen, total number of particles directly 
recorded by the analyser in relation to total counting capacity, should be taken into consideration. 

2.10.3 Dust test 

The vacuum cleaner is placed centrally under the test hood and equipped appropriately. After a 
10 minute run-up time or after the volumetric flow and the temperature of the air leaving the 
cleaner have stabilized, the calculated quantity of test dust is dispersed for 2 min and 
appropriate measurements taken. 

During the measuring period, the number of particles of predefined sizes in the extraction 
chimney of the test hood is recorded using an optical particle counter. 
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Five tests are carried out and the results recorded as follows: 

– counter events/class zi; i.e. the number of events recorded by the particle counter for the 
adjusted particle size ranges; 

– analysed air volume VA; i.e. the volume of sample air analysed by the particle counter 
during the measuring period; 

– dilution rate for the analysis system kVA; i.e. the ratio between the sample air volume 
extracted in the chimney and the sample air volume fed to the particle counter. 

2.10.4 Calculating emission 

An upper confidence value E0,95 can be obtained for the emissions from the results of the 
individual tests by summating all the counter events in the individual classes. The value is 
calculated using the following formula: 

E 0,95 = 6106∗
π ∑

∑ =

=

×∗∗
k

i
l

j
A

VA

V

k
1

1

(ρ Z  (i) 0,95 ∗ (dui ∗  doi)(3/2)) 

where 

E 0,95 is the emission in mg/m³; 
ρ  is the density of the test material in g/cm³; 

kVA  is the reduction factor for the analysis system; 

VA  is the analysed sample air volume in l (dm³); 

Z (i)0,95 is the upper confidence level for the summated number of particles of all the 
individual tests I in class I; 

dui is the lower particle diameter for class i in µm; 
doi is the upper particle diameter for class i in µm; 
k is the number of particle sizes; 
l is the number of dust tests. 

NOTE Z (i)0,95 includes all counter events recorded and classified directly by the particle counter during the 
individual tests 

The upper confidence value Z (i)0,95 for the number of particles recorded in particle class i is 
calculated using the following algorithm: 

– total number of particles recorded in particle class i in the individual tests l 

z(i) = ∑
=

l

j
z

1
j(i) 

– replace z(i) with the upper confidence value of the 95 % confidence level under the 
following conditions: 

for z(i) >50 Z  (i)0,95  =  z(i) ±  1,96 ∗ z1/2 

for 5 ≤  z(i) ≤ 50 Z  (i)0,95  from 2.10.4 table 1 
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for z(i) < 5 if z(i-1)  = 0 Z  (i)0,95 = 0 

 else  Z  (i)0,95  from 2.10.4 table 1 

Table 1 – Values for the upper confidence value of a Poisson distribution 
for the 95 % confidence level 

z Z  0,95 
z Z  0,95 

Z Z  0,95 
z Z  0,95 

z Z  0,95 

0 3,7 10 18,4 20 30,8 30 42,8 40 54,5 

1 5,6 11 19,7 21 32,0 31 44,0 41 55,6 

2 7,2 12 21,0 22 33,2 32 45,1 42 56,8 

3 8,8 13 22,3 23 34,4 33 46,3 43 57,9 

4 10,2 14 23,5 24 35,6 34 47,5 44 59,0 

5 11,7 15 24,8 25 36,8 35 48,7 45 60,2 

6 13,1 16 26,0 26 38,0 36 49,8 46 61,3 

7 14,4 17 27,2 27 39.2 37 51,0 47 62,5 

8 15,8 18 28,4 28 40,4 38 52,2 48 63,6 

9 17,1 19 29,6 29 41,6 39 53,3 49 64,8 

10 18,4 20 30,8 30 42,8 40 54,5 350 65,9 

 

2.10.5 Record 

A record with the following information must be kept for each emissions test: 

– data regarding the test specimen 
– details on the dust bag/filter system 
– airflow under test conditions 
– sample dust quantity used 
– data on the particle analysis system; including at least sample air volume and dilution rate 
– for each test, the particle concentrations recorded for the individual particle sizes 
– emission value for the 95 % confidence level of the recorded number of particles.  

3 Section 3: Wet vacuum cleaning tests 

3.1 Object of the test 

The purpose of this test is to evaluate the cleaning action of a wet cleaning appliance and 
detergent. 

The cleaning effectiveness is determined from measurements of the brightness change in 
identically treated carpet samples. 

In addition, cleaned carpet samples may be assessed visually in respect of fabric appearance, 
streaks and blotches. 
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3.2 Wet cleaning effectiveness on carpet 

3.2.1 Test carpet samples 

At least five carpet samples, in accordance with 5.1.1.5, shall be used for a wet vacuum 
cleaning test. The carpet samples shall be from the same production batch. 

Prior to the test, the carpet samples shall be kept at standard atmospheric conditions for at 
least 24 h and then be vacuum cleaned using an electric power nozzle with horizontal brush 
roll. The whole surface of each sample shall be covered with 20 double strokes with the 
forward strokes in the direction of the pile and at a stroke speed of 0,5 m/s. The weight of each 
of the unsoiled carpet samples shall be recorded. 

For each of the unsoiled carpet samples the brightness values at five fixed measuring points 
shall be recorded in accordance with 3.2.6. 

Each carpet sample shall then be artificially soiled according to 3.2.2 and undergo the cleaning 
procedure described in 3.2.3. 

3.2.2 Soiling of carpet sample 

3.2.2.1 Distribution and embedding of soil 

Test soil, in accordance with 5.1.2.6, shall be distributed with a mean coverage of 145 g/m2 as 
uniformly as possible over the carpet sample. 

NOTE For uniform distribution of the soil a device similar to the one described in 5.2.5 may be used. 

The soil shall then be embedded into the carpet pile by carrying out five double strokes along 
the direction of the warp with a roller, in accordance with 5.2.6.1, at a stroke speed of 0,2 m/s. 

The test soil is worked in by carrying out 30 double strokes with a locked roller, according to 
5.2.6.1, at a stroke speed of 0,2 m/s, the forward strokes being in the direction of the pile. 

Ten double strokes are then carried out using a separate electric power nozzle with horizontal 
brush roll without suction applied. The forward strokes shall be in the direction of the pile and 
the stroke speed shall be 0,5 m/s. 

3.2.2.2 Removal of loose soiling material 

Loose soiling material shall be removed from the carpet sample using the same power nozzle 
as in 3.2.2.1, however with suction applied. Double strokes, with the last stroke in the direction 
of the pile, shall be carried out, at a stroke speed of 0,5 m/s, until the difference in weight 
between soiled and unsoiled carpet sample is less than 2 g. The final weight of the soiled 
carpet sample shall be recorded. 

The brightness values for the soiled carpet sample shall be recorded in accordance with 3.2.6. 

3.2.3 Cleaning procedure 

The soiled carpet sample shall be fastened into a testing surface in accordance with 5.2.15 
from which cleaning agent residues and dirt have previously been removed. The carpet sample 
shall be kept in place during the test by a clamping arrangement as indicated in figure 21. 
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3.2.3.1 Cleaning liquid 

Prior to the cleaning of the carpet sample, the cleaning liquid container of the appliance shall 
be filled to its maximum level mark with cleaning liquid according to the manufacturer's 
recommended detergent and dilution. The temperature of the water used for dilution shall be in 
accordance with the manufacturer's instructions. If not given, the water shall be at ambient 
temperature. The water hardness and the water temperature shall be recorded. 

NOTE The water temperature should not exceed 40 °C. 

Unless the appliance is equipped with an automatic mixing feature, the cleaning liquid shall be 
mixed according to the manufacturer's instructions. 

3.2.3.2 Operation of the wet cleaning appliance 

The appliance shall be assembled for wet cleaning in accordance with operation instructions 
and, unless otherwise specified, any input power control shall be set at maximum for all 
strokes. With suction applied, the strokes are of the following types: 

• wet stroke: while cleaning liquid is discharged, the cleaning head is moved over  the testing 
surface at a stroke speed of (0,2 ± 0,05) m/s; 

• dry stroke: without cleaning liquid being discharged, the cleaning head is moved over the 
testing surface at a stroke speed of (0,2 ± 0,05) m/s. 

3.2.3.3 Cleaning pattern 

The cleaning operation shall be performed from all four sides of the testing surface with wet 
strokes in parallel to the edges of the carpet sample. 

The first stroke shall be carried out such that half the outside width of the cleaning head is 
moved over the carpet sample. Subsequent strokes are then carried out with the cleaning head 
successively shifted by half its outside width until the cleaning head is no longer within the 
carpet sample. 

If the appliance allows the cleaning head to be moved forward and backward, the direction of 
the wet strokes shall in turn be inverted (see Figure 22a). If the cleaning head can be moved in 
one direction only, all strokes shall be carried out in that direction (see Figure 22b). 

After the cleaning, dry strokes shall be carried out in the direction of the pile. 

3.2.4 Drying of the carpet sample 

After the cleaning, the carpet sample shall be left to dry on a level surface without any heat 
being applied. 

The drying process shall be monitored by recording the weight of the carpet sample after the 
wet cleaning and after 24 h drying, the values being compared with the weights of the unsoiled 
and the soiled carpet samples (see 3.2.1 and 3.2.2.2). 

The brightness values for the cleaned carpet sample shall be recorded in accordance 
with 3.2.6. 

3.2.5 Determination of wet cleaning effectiveness 

In order to minimize the influence of variable soiling level on a carpet sample, the mean of the 
values of cleaning effectiveness, determined at five fixed measuring points according to 3.2.6, 
shall be calculated. 
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For each measuring point, the cleaning effectiveness, in per cent, is calculated from the 
following formula: 

Cleaning effectiveness = (1 – (ΔRy1/ΔRy2)) × 100 

where 

ΔRy1 is the brightness change between the cleaned and the unsoiled carpet samples; 

ΔRy2 is the brightness change between the soiled and the unsoiled carpet samples. 

Finally, the cleaning effectiveness is calculated as the mean of the results obtained for all the 
carpet samples chosen to be used in the test (see 3.2.1). 

3.2.6 Colorimetric measurements 

For the colorimetric measurements a spectrophotometer in accordance with 5.2.16 shall be 
used. 

The five measuring points shall be located along the diagonals of the carpet sample, four of 
them close to the corners of the sample. The positioning of the spectrophotometer on the 
measuring points shall be ±5 mm, preferably by utilizing a stencil plate with holes adapted to 
the measuring head of the spectrophotometer. 

The gloss of the carpet sample is variable and influenced by handling. In order to minimize the 
influence of the variation of gloss on the measurements, a ruler or straight edged implement 
shall be passed gently over the surface of the carpet in the direction of the pile. 

3.2.7 Visual assessment 

The visual assessment of cleaned carpet samples shall be conducted in a light box suitable for 
accommodating at least three samples. One of the samples shall be unsoiled and one soiled. 
The assessment shall be carried out by three independent observers. 

4 Section 4: Miscellaneous tests 

The tests described in this section 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  
its accessories or attachments have 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 the previous sections 2 or 3, as applicable. 

4.1 Motion resistance 

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. 

NOTE This test is not applicable to self-propelled cleaning heads. 

 

4.1.1 Test carpet and test equipment  

A test carpet, in accordance with 5.1.1, which is free from dust, shall be used. 

Test carpets designated for measurement of motion resistance shall not be used for other tests 
and shall be stored permanently at standard atmospheric conditions, hanging or lying, but not 
rolled. 
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The test carpet shall be fastened to a testing device, capable of measuring motion resistance 
within the range of 10 N to 100 N with an accuracy of 5 % of the measured value. 

The principle construction of a suitable testing device is described in 5.2.10. 

NOTE It is recommended to use a mechanical operator to simulate the test so that no additional force is exerted 
pressing the cleaning head against the carpet during the measurements (see 5.2.13). 

4.1.2 Determination of motion resistance 

The cleaning head is moved forwards and backwards in full contact with the carpet and at a 
stroke speed of (0,50 ± 0,02) m/s (for pile direction, see 1.3.6). Care should be taken that no 
additional force is exerted pressing the cleaning head against the carpet. 

The mean values of the motion resistance for forward and for backward strokes are determined 
from the instrument readings of the last 10 of 13 to 15 double strokes and shall be reported 
separately. Peak values occurring during change of direction of the movement of the cleaning 
head are ignored. 

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

4.2 Cleaning under furniture 

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 15). 

NOTE Standard atmospheric conditions according to 1.4.1 not required. 

4.2.1 Distribution of test dust 

Mineral dust, in accordance with 5.1.2.1, shall be distributed over a test carpet or a hard test 
floor. When distributed over a test carpet, the test dust shall not be embedded into the carpet. 

4.2.2 Determination of free furniture height 

The cleaning head is adjusted to the position intended for operation under furniture. 

With the vacuum cleaner running at maximum continuous air flow, determine the free furniture 
height, in millimetres, necessary for the cleaning head to remove test dust up to the following 
insertion depths:  

1,00 m: representing cleaning under a bed, a couch, etc.; 
0,60 m: representing cleaning under a wardrobe, a cupboard, etc. 

4.3 Radius of operation 

The purpose of the test is to determine the maximum distance between an electric socket-
outlet and a spot on the surface to be cleaned. 
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4.3.1 Conditions for measurement 

The tube grip of cleaners with suction hose or the handle of other cleaners shall be held as for 
normal operation (see 1.4.6), the force applied in the direction of operation being 10 N 
maximum. The front edge of the cleaning head shall be at right angles to the direction of 
operation. 

NOTE Standard atmospheric conditions according to 1.4.1 not required. 

4.3.2 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. 

4.4 Impact resistance 

The purpose of this test is to determine the ability of a nozzle or a brush 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 1.4.1 not required. 

4.4.1 Test equipment 

A drum for drop test, in accordance with 5.2.11, shall be used for this test. 

4.4.2 Determination of impact resistance 

The nozzle or the brush is placed in the drum, which then is set in operation. During the test, 
the nozzle or brush is taken out from the drum at suitable intervals to be inspected. 

The test is continued until the nozzle or the brush displays damage deemed to impair the 
performance of the cleaner, for example cracks causing leakage, joints no longer functioning, 
etc., or presence of sharp edges that could damage carpets, skirting boards, etc. 

NOTE It is recommended that the test is discontinued after a maximum of 500 revolutions. 

4.5 Deformation of hose and connecting tubes 

The purpose of this test is to determine the ability of the hose or connecting tubes to sustain a 
load, equivalent to a moderately heavy person, without being permanently deformed so as to 
impair the performance of the cleaner. 

NOTE Standard atmospheric conditions according to 1.4.1 not required. 

4.5.1 Test equipment 

The test equipment, as described in 5.2.12, consists of a screw press for applying a force on 
the test object; the force being read off a load indicator. 

4.5.2 Determination of permanent deformation 

Prior to the test, the outside cross-sectional diameter of the test object is measured by a 
vernier calliper. 

The test object is placed between the test plate and the carpet, according to figure 17b, and 
the screw 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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The reduced outside dimension is then measured after at least 1 min at the cross-section 
indicated in figure 17b and the permanent deformation is expressed as the percentage 
reduction in the original outside diameter. 

4.6 Bump test 

The purpose of this test is to determine the ability of vacuum cleaners to sustain stresses 
incurred when overrunning thresholds and bumping against doorposts. The test is only 
applicable to vacuum cleaners that in normal use are pulled by the user with the tube grip of 
the suction hose. 

NOTE Standard atmospheric conditions according to 1.4.1 are not required. 

4.6.1 Test equipment 

The test shall be carried out on a flat hardwood floor allowing a running distance of (2 ± 0,1) m 
and with provisions for fastening of the following test obstacles: 

– a threshold made from polyamide 6 or of wood of equivalent hardness, with cross-sectional 
dimensions according to figure 20a, 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 20b); 

– a doorpost made from sheet steel, with dimensions according to figure 20b, 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 4.6.3). 

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 0

1,0
+
−  m/s at a distance of 0,8 1,0

0
+
−  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 0

5
+
−  mm on either 

side of the cleaner or a synchronous running trolley with adjustable side boards. 

4.6.2 Test cycle 

Each test cycle consists of a sequence of 22 forward runs comprising 

– 10 over-runnings of the threshold; 
– 1 bumping against a doorpost to the left (or right); 
– 10 over-runnings of the threshold; 
– 1 bumping against a doorpost to the right (or left). 

4.6.3 Test procedure 

Prior to the test, the cleaner shall be equipped with a clean dust receptacle and filters 
according to 1.4.5. 

In the case of over-running of the threshold, the cleaner shall be allowed to come to rest softly 
at the end of the running distance by ceasing to apply the force to the tube grip when the 
cleaner has reached a distance of 1,5 m beyond its start position and by using an absorber 
made from foam rubber. 

In the case of bumping against a doorpost, the force applied to the tube grip shall be such as 
to maintain the test velocity until the moment just before the bump. 
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After each run, the cleaner is reset to its start position avoiding the loading of its wheels or 
slide bars. Between each run, a pause of at least 5 s should be allowed. 

NOTE For details of automated equipment incorporating a transport belt for resetting the cleaner to its start 
position, see Clause A.11. 

During the test, the cleaner shall run intermittently with periods of 15 min on and 15 min off, 
which will not necessarily be synchronous with the test cycles. 

After every 50th test cycle, the cleaner shall be examined for damages and for its proper 
function. 

NOTE It is recommended that the test is discontinued after 500 test cycles. 

4.7 Flexibility of the hose 

The purpose of this test is to determine the ability of the hose to avoid creasing that would 
restrict the air flow through the hose. 

NOTE Standard atmospheric conditions according to 1.4.1 not required. 

4.7.1 Preparation of test object 

A length of 1,5 m of the hose is bent in shape of a U, in accordance with figure 18, the free 
ends of the hose being clamped close together. 

4.7.2 Determination of the flexibility of the hose 

With the test object suspended by the clamp, the greatest distance d0 between the centre lines 
of the two legs of the U is measured 1 min after it has been hung up. The greatest distance 
d1 000 between the centre lines of the two legs is measured again 1 min after the lowest point 
of the U has been loaded with a weight of 1 000 g. 

The flexibility of the hose − higher values implies more flexibility − is calculated from the 
following formula: 

flexibility = 
d d

d
0 1 000

0

−
 

NOTE If the hose collapses, it should be stated in the test report.  

4.8 Repeated bending of the hose 

The purpose of this test is to determine the ability of the hose to be repeatedly bent, as in 
normal use of the vacuum cleaner, before damage causes leakage affecting the performance 
of the cleaner. 

NOTE Standard atmospheric conditions according to 1.4.1 not required. 

4.8.1 Test equipment 

The test equipment, in accordance with figure 19, 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 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. 

4.8.2 Test method 

The hose connector is clamped to the lever so that the distance between the pivot point of the 
lever and the hose fitting end of the connector is (300 ± 50) mm. 
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A weight of 2,5 kg is attached to the pendent part of the hose in such a way that, during the 
oscillation period, it is lifted to a height of (100 ± 10) mm above the mounting plate and, during 
the remainder of the period, rests on the mounting plate to unload the hose completely. To 
accomplish this movement, the hose may need to be shortened to a length of about 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. 

4.9 Operation with partly filled dust receptacle 

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. 

NOTE Standard atmospheric conditions according to 1.4.1 not required. 

Prior to the test, the vacuum cleaner shall have been subjected to air data measurements 
(see 2.8) in order to determine the maximum air flow of the cleaner with hose fitted, 
if applicable, and the appropriate setting of a throttle to reduce the air flow to half its maximum 
value. 

With the air flow reduced to half its maximum value, the cleaner is allowed to run intermittently 
with periods of 14 min 30 s on and 30 s off. If the cleaner is provided with an agitation device, 
it shall be running but not in contact with the floor. 

During the test, the vacuum cleaner shall be equipped with a clean dust receptacle (see 1.4.5) 
every 100 h approximately, at which time the maintenance of air flow should be checked and 
recorded. 

NOTE It is recommended that the test is discontinued after 500 h. 

4.10 Mass 

The mass of the vacuum cleaner, attachments and accessories, if any, shall be determined 
and reported. The mass of the vacuum cleaner includes the contribution of the power supply 
cord and the accessories placed inside the accessory compartment, if provided. 

NOTE Standard atmospheric conditions according to 1.4.1 not required. 

4.11 Specific cleaning time 

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

Bv
A2

×
=t  

where 
t is the cleaning time, in seconds; 
A is the area, in square metres; 
B is the stroke width, in metres; 
v is the stroke speed, in metres per second. 
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The stroke width is determined in accordance with 2.1.4. 

The specific cleaning time − the time to clean 1 m2 at a stroke speed of (0,50 ± 0,02) m/s − 
is then given by 

t
B

s  =  
4

 s  

Although the obtained value does not account for lateral movement of the cleaning head, it may 
be considered as a good approximation both for parallel and zig-zag pattern. 

4.12 Dimensions 

Only those dimensions of importance for the storage of the vacuum cleaner shall be reported. 

4.13 Noise level 

See IEC 60704-1 and IEC 60704-2-1. 

4.14 Energy consumption 

The energy consumption figures for cleaning a carpeted test surface or hard floor surface with 
diagonal crevices are registered and in each case the equivalent figures for a 10 m² area 
covered by 5 double strokes (cleaned 10 times) are calculated. 

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

When 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. 

4.14.1 Energy consumption with vacuuming of carpets 

4.14.1.1 Test requirements 

This test is to be carried out with the mechanical test equipment described in 5.2.13. 

The test carpet used shall be the Wilton carpet in accordance with 5.1.1.2 after pre-treatment 
to remove loose pile in accordance with 5.1.1.3. 

The vacuum cleaner shall be equipped with a clean dust receptacle and filters in accordance 
with 1.4.5 and is to be operated at maximum suction setting. 

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). 

4.14.1.2 Test procedure 

A test surface with a maximum length of 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 not possible to run the cleaner head at 0,5 m/s, it is permitted to run it at its self-running speed on 
condition this is specifically mentioned in the test report. 
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The areas to accelerate and decelerate the cleaning head are not taken into account. From the 
average effective power intake and the time taken for 5 double strokes, the average energy 
consumption for vacuuming of the traversed area is calculated. This figure, which is dependent 
on the test width (1.3.12) of the cleaning head, is then used to calculate a figure for a 10 m² 
area. 

4.14.1.3 Establishing the average effective power intake 

Measurement of the electrical effective power intake is carried out with an accuracy of 0,5 % 
related to a measuring range of max. 2 500 W. The measuring equipment must be controlled in 
such a way that, depending on the movement of the cleaning head, at least 10 measurements 
are taken over each stroke length. The average effective power intake is than calculated as 
follows. 
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with 
Peff  average effective power intake for 5 double strokes in W; 
Peff(i) effective power intake in W per measurement; 
n  number of effective power measurements/stroke (n ≥ 10). 

4.14.1.4 Establishing energy consumption 

The energy consumption per 10 m2, E(10 m²) with 5 double strokes, is calculated as follows: 
 

with 
Peff average power intake; 
b  cleaning head test width; 
btest  on carpets (mm); 
btrac  on hard floors (mm); 
v stroke speed (0,5 m/s); 
E energy consumption in W. 

Area covered by the nozzle: 

Atot = N ×  A 
 

where  
A is the area to be cleaned (10 m2); 
N is the number of cleaning processes (5 double strokes). 

Total track length for cleaning Atot 

stot = Atot/(b×10-3) 
Total cleaning time for 10 m2 by 5 double strokes: 

ttot = stot /v 
Input power: 

E = Peff ×  ttot 
E = Peff ×  stot/v 
E = Peff ×  Atot/(b  ×10-3 ×  v) 
E = Peff ×  N ×  A/(b×10-3 ×  v) 

and with 10 m2, 5 double strokes (10 strokes) and stroke speed of 0,5 m/s: 
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E = Peff ×10×10/(b×10-3 ×0,5) 
E = Peff ×  2 ×  105/btest 

4.14.2 Energy consumption with vacuuming of hard floors with crevices 

4.14.2.1 Test requirements 

This test is to be carried out with the test equipment described in 5.2.13. 

The test surface used must be in accordance with 5.2.2. The crevice is to be prepared in 
accordance with 2.2. 

NOTE No dust should be filled into the crevice. 

The vacuum cleaner shall be equipped with a clean dust receptacle and filters in accordance 
1.4.5 and is to be operated at maximum suction setting. 

If a setting mechanism is available on the cleaning head, the operational type "hard floor" is to 
be selected (the same as for the dust removal test on hard floor). 

4.14.2.2 Test procedure 

Similar to that described in 4.14.1.2. except the track width (btrac) is used; see 1.3.13. 

4.14.2.3 Establishing the average effective power intake 

Similar to that described in 4.14.1.3 

4.14.2.4 Establishing energy consumption 

With Peff measured in accordance with 4.14.1.3 and b = btrac, the energy consumption per 10 
m2, E(10 m²) with 5 double stokes, is calculated as follows: 

E(10 m²) = Pef f ×  2 ×  105/btrac 

5 Section 5: Test material and equipment 

This section 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. 

5.1 Material for measurements 

5.1.1 Test carpets 

5.1.1.1 Quantity and size of carpets 

Separate test carpets shall be used for measurements with plain nozzles and with nozzles 
having rotating brushes, for measurements of fibre removal, thread removal or dust removal 
along walls, and for measurement of motion resistance. Each test carpet is duplicated, and 
preferably procured at the same time; one to be used as the actual test carpet and the other 
one as a reference carpet. 

For measurements of thread removal, fibre removal and dust removal along walls, a suitable 
size of the test carpet is 1,2 m weft and 2,0 m warp to provide a sufficient test area. 
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For measurement of dust removal from carpets and motion resistance, a suitable size of the 
carpet is 0,5 m weft and 2 m warp to provide a sufficient test area. 

5.1.1.2 Type and quality of carpets 

Each country may choose its own type of standard carpet, but it is recommended that, for 
international comparison of test results, test carpets of the following type and quality are 
available: 

type: Wilton 
pile composition  wool 8,6/2*2 
method of manufacturing  wilton fabric  
color  dark, one color 
backing  Jute and Cotton + latex 
type  cut -pile 
total height  7,5 mm see tolerances 
pile Height  6,4 mm see tolerances 
total Weight/m²  2100 gr/m² see tolerances 
pile weight/m²  1500 gr/m² see tolerances  
number of Knots/m² 96 000 knots/m² see tolerances 
reed 320 r/m 
shots 300 sch/m 
standard width 400 cm 
tolerances +/- 5 % 

5.1.1.3 Pre-treatment of carpets 

New carpets shall have loose pile, etc. removed before being used for measurements by 
cleaning the carpet to a point where no pile pick-up is discernible. This point is considered to 
be reached if the amount of pile removed during a cleaning, using a vacuum cleaner with good 
removal ability and equipped with a clean dust receptacle, is less than 0,10 g/m2. 

Since new carpets will produce inconsistent test results until stabilized, preliminary 
measurements of dust removal ability on carpets should be carried out until test results are 
consistent using a reference cleaner of known performance. 

5.1.1.4 Replacement of carpets 

The conditions of test carpets for dust removal ability, which will change with time and use, 
should at certain intervals be checked by comparative measurements on a reference carpet 
using a reference cleaner system (see 1.4.11). 

When the divergence in measurements of dust removal ability has reached a certain value, the 
test carpets are replaced. It is left to the testing laboratory to decide when such a value is 
reached. 

5.1.1.5 Test carpet for wet cleaning 

A carpet with the following features is suitable for wet cleaning test on carpets: 

type: tufted velour, untreated for stain protection 
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wear layer: 100 % polyamide 

base: polypropylene − fleece 
backing: non-coated textile 

pile height: (5 ± 0,5) mm 

thickness: (8 ± 0,5) mm in total 
colour: light beige 

size: 300 mm × 200 mm with the longer side in parallel with direction of the pile 

5.1.2 Standard test dust 

5.1.2.1 Mineral dust 

The mineral dust shall consist of dolomite sand with the following grain size distribution 
(see also figure 3): 

Particle size range 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 

 

5.1.2.2 Carpet test dust 

Measurement of dust removal ability from carpets is carried out with the following test dust: 

Test dust: Sieved from CEM 1 according to ISO 679 Grain size: 0,09 mm / 0,20 mm 

5.1.2.3 Simulated household dust 

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

70 % by weight mineral dust, in accordance with 5.1.2.4  
20 % by weight cellulose dust (Arbocel) 
10 % by weight second cut cotton linters 

The cotton linters shall be cut with an upper length of 4 mm in a linters screening mill. Before 
cutting, the linters shall have been pressed into a bale and stored at a temperature of 
(20 + 2) °C and a relative humidity of (40 + 5) % The residual moisture of the cut linters shall 
not exceed 2,5 %. 

The test dust may be obtained ready-mixed or be prepared by adding to a mixing vessel the 
separate components alternating in the order: mineral dust, cellulose dust, cotton linters. The 
mixing vessel shall be part of tumble mixer which can be operated at 28 r/min with a tilting 
angle of 150°/r. 
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5.1.2.4 Dust loading mineral dust 

The mineral dust for simulation of household dust shall consist of dolomite sand with the 
following grain distribution. 

Particle size range Parts by weight 

mm % 

< 0,005 9 

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 0 

 

5.1.2.5 Emission test dust 

The test dust for measurement of dust emission shall have the following particle size 
distribution. 

Particle size range Parts by weight 

µm % 

< 5 

5 < 10 

10 < 20 

20 < 40 

40 < 80 

39 ± 2 

18 ± 3 

16 ± 3 

18 ± 3 

9 ± 3 

 

5.1.2.6 Test soil 

Soil for test of wet cleaning effectiveness on carpet shall be a homogeneous mixture of: 

1 part by weight:  grease-free grey pigment 
3 parts by weight: sieved carpet dirt, collected from household vacuum 

cleaners 
25 parts by weight: carpet test dust, in accordance with 5.1.2.2 

For each series of tests, the test soil shall be from the same production batch and mixed at one 
time. 

The test soil is prepared in two steps, using a soil mixer in accordance with 5.2.17. First, the 
grease-free grey pigment and sieved carpet dirt are mixed at 20 r/min for 15 min. Then the 
carpet test dust is added and mixed at 60 r/min for 30 min. 

NOTE 1 The test soil should be handled carefully in order to prevent components from separating. 

NOTE 2 It is recommended to mix a minimum batch of 500 g. 
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5.1.3 Fibre material 

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

natural carded viscose flock 
1,5 denier 
dry cut 
no finish 

5.1.4 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. 

5.1.5 Moulding granules 

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

5.1.6 Test cushion 

The test cushion consists of a core of foam material, with a layer of fleece material glued to 
both surfaces 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 × 550 mm × 80 mm 

The fleece material shall be of voluminous polyester by weight of 100 g/m2. 

The cushion slip shall be made from upholstery material according to the following 
specification: 

type velour, cut pile 
pile repeat 3/6 weft, W-tufts 
colour dark blue, unpatterned 

basic fabric cotton, (20 tex × 2) × (20 tex × 2) 

pile yarn 100 % worsted wool, 42 tex × 2 
weight about 625 g/m2 
thickness 3,4 mm 
pile weight 390 g/m2 
pile height about 2,8 mm 
number of tufts 66 per cm2 

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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5.2 Equipment for measurements 

5.2.1 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 1,2 m × 1,8 m. 

5.2.2 Test plate with crevice 

The equipment consists of an untreated pine wood or equivalent panel provided with a 
removable insert of pine wood having a 3 mm wide and 10 mm deep smooth crevice 
(see figure 5). 

The length of the crevice should be about twice the outside width of the cleaning head. 

5.2.3 Carpet-beating machine 

The equipment 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 6). 

5.2.4 Carpet hold-downs and guides 

The two carpet hold-downs shall be 1,4 m × 0,05 m × 0,05 m in dimension and weigh 10 kg 
each. They shall be designed in such a way so as not to obstruct the air flow at the sides of the 
cleaning head (see figure 7a). It is recommended that the edges of the hold-downs adjacent to 
the cleaning head are treated to reduce friction. 

NOTE Low-friction adhesive tape may be used to reduce friction. 

The hold-downs should be placed on either side of the test area with a clearance of not more 
than 5 mm on both sides of the cleaning head. 

5.2.5 Dust spreader 

The device consists of a tray extending across the width of the test area and mounted on a 
trolley, which can be moved along the length of the test area without impinging upon it. When 
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 
on spur racks as indicated in figure 7c. 

5.2.6 Rollers for embedding 

5.2.6.1 Dust embedding roller 

The roller shall have a diameter of 50 mm and a length of 380 mm. 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. 

The mass of the roller and handle, if applicable, shall be 3,8 kg. The roller may be incorporated 
into the dust spreader as indicated in figure 7c. 
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5.2.6.2 Fibre and thread embedding roller 

The roller shall have a diameter of 70 mm and a mass of 30 kg per metre length. 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. 

5.2.7 Void 

5.2.8 Equipment for air data measurement 

Two alternatives of equipment are provided, each comprising a wattmeter and a measuring 
box, to which the vacuum cleaner, a vacuum-meter and means for setting the airflow are 
connected. The test report shall state which alternative has been used to obtain the air data. 

The measuring box shall be made of sheet steel and shall allow the connection of all types of 
vacuum cleaners. The interior edges of adaptors for the connection of the suction duct, the 
hose or the connection tube of vacuum cleaners shall be well rounded with a radius of at least 
20 mm to prevent interference from contraction and deflection of the air stream. 

Measured air data shall be corrected to standard air density conditions if the measurements 
are carried out at other conditions (see 5.2.8.4). Instruments for measuring temperatures and 
ambient air pressure should therefore be available. 

5.2.8.1 Alternative A 

The test set-up and details of the measuring box are shown in figures 13a and 13b, 
respectively. 

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 13a). The accuracy of the 
measurement shall be ±2 %. 

NOTE The measuring tube may be replaced by a tube containing any sort of air flow meter, for instance a gas flow 
meter, capable of giving the same measuring result as ISO 5167-1. 

5.2.8.2 Alternative B 

The measuring box (see figure 13c) shall be approximately 500 mm × 500 mm × 500 mm in 
outside dimensions with provisions for fastening replaceable orifice plates to establish the air 
flow. The outlet for connection of the vacuum-meter shall be located in the vicinity of a corner 
within 15 mm from adjacent walls. 

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 ± 0,1) mm in thickness, and have sharp-edged circular openings with nominal 
diameters d0 as follows: 

Size 0 1 2 3 4 5 6 7 8 9 

d0 (mm) 0 6,5 10 13 16 19 23 30 40 50 

 
The orifice plates shall be mounted air-tightly, either in front of an opening in the measuring 
box or on a protrusion. The flow of air into the box shall be free of disturbance within a 
hemisphere with a radius of at least 0,5 m, and having passed the orifice, it shall be free of 
disturbance from built-in parts within a conical region with an angle of 90°relative to the largest 
orifice diameter. 
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