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INTERNATIONAL ELECTROTECHNICAL COMMISSION

VACUUM CLEANERS FOR COMMERCIAL USE -
METHODS FOR MEASURING 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 (hereaftgr referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natjohal Comnittee interested

with the International Organization for Standardization (ISO) in accordance
agreement between the two organizations.

Committees in that sense. While all reasonable efforts are
Publications is accurate, IEC cannot be held responsibl
misinterpretation by any end user.

4) In order to promote international uniformj

other damage of apy
expenses arising \
Publications.

8) Attention is drawn
indispensable for

IEC-PAS 62611 has Heen processed by subcommittee 59F: Floor treatment appliances, of
IEC technical committee 59: Performance of household and similar electrical appliances.

The text of this PAS is based on the This PAS was approved for
following document: publication by the P-members of the
committee concerned as indicated in
the following document

Draft PAS Report on voting
59F/184/PAS 59F/185/RVD

Following publication of this PAS, which is a pre-standard publication, the technical committee
or subcommittee concerned may transform it into an International Standard.

This PAS is based on the 4™ edition of IEC 60312 (Vacuum cleaners for household use —
Method of measuring the performance), and has been adapted to the operating environment
of commercial appliances.
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This PAS shall remain valid for an initial maximum period of 3 years starting from the
publication date. The validity may be extended for a single 3-year period, following which it
shall be revised to become another type of normative document, or shall be withdrawn.
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S

Documents

Document Sharing Hub

Full document details: IEC PAS 626112009


http://www.avadocuments.com/doc/iec-pas-62611-2009
http://www.avadocuments.com/doc/iec-pas-62611-2009

-8 - PAS 62611 © IEC:2009(E)

INTRODUCTION

This PAS specifies provisional methods of measuring the performance of commercial vacuum
cleaners for use in offices, shops and similar commercial establishments taking into account
the differences in operation compared to household vacuum cleaners.

It is the intention of subcommittee SC 59F to review this PAS based on experience achieved
and publish an International Standard on this subject.

@%
S
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VACUUM CLEANERS FOR COMMERCIAL USE -
METHODS FOR MEASURING PERFORMANCE

1 Scope
These test methods are applicable to vacuum cleaners for commercial use.

The purpose of this PAS 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 enwronmental cond|t|ons var|at|ons in t|me origin of tg at r|a|s and proficiency

IEC 60704-2-1, House
of airborne acou I'n

ISO 554, Standard &

EN 1822, Classification of HEPA and ULPA filters

ASTM F2608, Total emissions of a vacuum cleaner

ASTM F1977, Fractional filtration efficiency of a vacuum cleaner

3 Terms and definitions
For the purpose of this document, the following terms and definitions apply:

3.1

cleaning head

plain nozzle or a brush attached to a connecting tube, or a power nozzle, separate or part of
the cleaner housing, and that part of a vacuum cleaner which is applied to a surface to be
cleaned
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3.2

power nozzle

cleaning head provided with an agitation device to assist dirt removal. 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)

3.3
self-propelled cleaning head
cleaning head provided with a propulsion mechanism

3.4
upright cleaner

cleaned by means of an attached handle

3.5
double stroke
one forward and one backward movement of the cleap

3.6
forward stroke
forward movement of a stroke pattern

NOTE On test carpets, forward strokes arg carried “qut
manufacture).

e direction of the carpet pile (direction of

3.7
return stroke
backward movement of astro

O

stroke length

distance between s defining the limits of a stroke patter

3.9
stroke patte
arrangen d and return strokes on the surface to be cleaned
3.10
parallel pattern

stroke pattern where the forward and the return strokes are congruent and are carried out in
the direction of the carpet pile (direction of manufacture) unless otherwise specified

3.1
commercial vacuum cleaner
mobile vacuum cleaner used in offices, shops and other similar commercial premises

3.12
multi-motor vacuum cleaners
vacuum cleaner with more than one vacuum motor in series

3.13

industrial vacuum cleaner

vacuum cleaner used in an environment where industrial processes take place and skilled
operation is required.
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3.14
test width
outside width of the cleaning head less 20 mm

3.15

active depth of the cleaning head

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

3.16

stroke speed
speed of the cleaning head, moved as uniformly as possible, during a
stroke

d or a return

3.17

cleaning cycle
for a given measurement, the sequence of forward and return\strokes\ ed out at a
specified stroke speed over the test area according to the gpprqopxiate

3.18
vacuum cleaner

The material thus removed is separs
returned to the ambient

3.19
wet cleaning appliance

material thus remove
returned to the@e

3.20
passive nozzle
cleaning hegd™witk itation devices

3.21
cleaning

the external width of the cleaning head in mm

4 General conditions for testing

4.1 Atmospheric conditions

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

Standard atmosphere 23/50
Temperature: (23 £ 2)°C
Relative humidity (50 £5) %

Air pressure: 86 kPa to 106 kPa
Documents
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NOTE Temperature and humidity conditions within the specified ranges are required for good repeatability
and reproducibility. Care should be taken to avoid changes during a test.

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

4.2 Test equipment and materials

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 16 h at standarchkatmospheric
conditions according to 4.1.

NOTE It is recommended that carpets that are already being used shall bg&
atmospheric conditions according to 4.1. When not in use they should be haaqgi

4.3 Voltage and frequency

Measurements shall be carried out at rated voltage wit ; & of b And, if applicable,
at rated frequency.

with rated frequency shall be opera Nz or ﬁ Hz, as is common in the
country of use.

For vacuum cleaners withha rated vItag \gasurements shall be carried out at
the mean value of the (olt ye\if the_difference between the limits of the range
value, measurements
voltage range.

If the rated voltage gminal system voltage of the country concerned,
measurements ed out at rated voltage may give test results misleading for the
consumer and additi ements may be required. If the test voltage differs from
the rated voltage, thi 3 8 reported.

Prior to the init the vacuum cleaner, wet cleaning appliances and their attachments, if
any, shall be keptunning 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.

4.5 Equipment of the vacuum cleaner

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

If the vacuum cleaner is provided with a 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 % or 2 g of
its original weight whichever is the lower. Brushing or washing of textile receptacles is not
allowed; however, plastic receptacles may be washed and dried thoroughly. (A question has
been raised as to whether this is still relevant in today's marketplace.)
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Some permanent receptacles consist of a rigid container and an integral filter. In this case the
container and the filter are considered to be the receptacle and should be treated as if they
were a single component.

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.

NOTE This only applies to those air by-pass opening devices that may be operated b
operation. Any safety device shall be allowed to operate.

the user during normal

The tube grip of cleaners with suction hose or the handle of othexkcle S be\held as
for normal operation at a height of (800 + 50) mm above the tes

4.7 Conditioning prior to tests

The vacuum cleaner and attachments to be used shal ingfor at least 10 min

dust receptacle by carrying out, K test surface, two preliminary
measurements of dust rem

4.9 Mechanical opke

In order to achi
moved at unifor
the cleaning head ag

4.10 Number of samples

All measurements of performance shall be carried out on the same 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.

4.11 In-house reference cleaner system(s)

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 required that in-house reference cleaner system(s) be used to regularly check the
carpet conditions as a verification of the test results obtained and being recorded.
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Test carpets designated for testing of passive nozzles shall only be cleaned with a passive
nozzle on the face.

5 Dry vacuum cleaning tests

5.1 Dust removal from hard flat floors
5.1.1 Test equipment

A floor test plate in accordance with 7.2.1 shall be used.

5.1.2 Test area and stroke length

For optimum control it is recommended that an

electromechanic@
NOTE 1 The two hold<do S B purpese of acting as guides to keep the cleaning head in a straight line as
it is moved over the test a

NOTE 2 Vacuum cléanexs equi elf drive device should be operated at the prescribed stroke speed of
(0,5 m/s £ 0,02 i ibley ise;the stroke speed will be determined by the vacuum cleaner.

51.3

514 Distribution’of test dust

Test dust, Type 1 in accordance with 7.1.2.1, 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 x 0,7 x 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 7.2.5 be used. The adjustment of the device is checked by visual examination of the test dust on
the carpet.

5.1.5 Preconditioning of dust receptacle

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

The vacuum cleaner under test is equipped with a clean dust receptacle and allowed to run
with an unimpeded air flow for 8 min.
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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 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 stabilised before weighing.

5.1.6 Determination of dust removal ability

Three separate measurements, each comprising one double stroke, shall be carried out. After
the double stroke, the cleaning head shall be lifted at least 100 mm clear of the surface
before the vacuum cleaner is switched off. The dust receptacle shall not be removed before
the motor has completely stopped.

Due to effects of possible static charge build up during the time the va
up dust, it is necessary to ensure that the receptacle has comp

Kg(i) =
Kgi =
Mp =
MpRrt =
mprs = weight of the dus

NOTE When the mean val
units, two additional sure
the result.

When the mean value i
(0,3 x100 % — mean

In both cases,
manufacture of ¥
affect the repeat

5.2 Du
5.2.1

The equipment, in accordance with 7.2.2, consists of a test plate with an uneven surface.

NOTE The test area and stoke length is the same as for 5.1.

The type of test plate selected must be recorded.

5.2.2 Distribution of test dust

The surface is spread with the specified quantity of mineral dust, in accordance with 7.1.2.1.

5.2.3 Determination of dust removal ability

During a measurement, the cleaning head is passed over the surface 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 surface after five double
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strokes is determined as the difference in weight of the receptacle before and after cleanings,
both values being recorded.

Ks3) = (Kg1 + Kgz + Kg3)/3

Kg(i) = mean dust removal for i measurements in per cent

Kgi = dust removal for measurement i in per cent

Mp = weight of the dust distributed on the test area in grams
mprr = weight of the preconditioned dust receptacle in grams
mprr = weight of the dust receptacle after cleaning in grams

5.3 Dust removal from carpets

5.3.1 Test carpet

commence.

For international comparative purposes
be used.

5.3.2 Test areg and
The direction of<> y
length of the test a
the cleaning head

Thus, the stroke™ength is at least 1200 mm for the given test length of 700 mm but shall not
be greater than 1 600 mm. The centreline of the front edge of the cleaning head is aligned to
the centre line of the beginning of the acceleration area at the commencement of the stroke,
i.e. there shall be 10 mm overlap at each edge of the test area, allowing the distance of 200
mm to be used for acceleration. The cleaning head shall reach the end of the stroke when the
rear edge of the active depth of the cleaning head is at least 200 mm past the end of the test
area, thus allowing a suitable distance for deceleration. The reverse stroke is carried out in
the same manner until the front edge of the cleaning head is once again lined up with the
beginning of the acceleration length in front of the test area.

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

NOTE 1 For optimum control of the double stroke movement it is recommended that an mechanical operator (see
4.9) be used.

NOTE 2 The two carpet hold-downs serve the purpose of holding the test carpet in position during measurement
and of acting as guides to keep the cleaning head in a straight line as it is moved over the test area.
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NOTE 3 Vacuum cleaners equipped with a self drive device should be operated at the prescribed stroke speed of
(0,5 m/s £ 0,02 m/s) if possible. Otherwise, the stroke speed will be determined by the vacuum cleaner.

5.3.3 Conditioning of test carpet

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

5.3.3.1 Removal of remaining dust

For cleaning of the test carpet, it is recommended to use a suitable carpet-beating machine
such as described in 7.2.3.

If a carpet-beating machine is not used, the carpet shall be placed upgide dewn on a rigid

dust. Test carpets designated for testing of passive nozzles sh ned> with a
passive nozzle on the face (although an agitator cleaner or a used on
the back).

5.3.3.2 Verification and preconditioning

The dust shall be emhbedded into the test carpet by carrying out 30 double strokes over the
carpet parallel with the direction of the pile with a roller, in accordance with 7.2.6.1. The
speed of the roller over the test area shall be a uniform 0,5 m/s = 0,02 m/s with the forward
stroke being in the direction of the pile. It is important to ensure that the test area is
completely and evenly rolled. The carpet is then left for a period of 10 min to recover from
rolling.

5.3.6 Preconditioning of dust receptacle

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

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

NOTE Since the cleaner air flow due to electrostatic build-up 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.

5.3.7 Determination of dust removal ability

Prior to each cleaning cycle, the sequence of preparations outlined in 5.3.4 to 5.3.6 shall be
performed in total.

Three separate cleaning cycles, each comprising five double strokes, sk be carried out.
After the fifth double stroke, the cleaning head shall be lifted at least )

108 M prr — Mpre )/Mp

and

emov bIe filter(s) in grams;

mpre S the total weight of the dust receptacle(s) and removable filter(s)
after 5 double strokes in grams.

If the range of values for K; is greater than three percentage units, two additional cleaning
cycles shall be performed. In this case, the mean dust removal ability shall be calculated as
follows:

KH{(5)=(Kr1 + Kr2+ Kr3+ Kryt Krs)/5

NOTE As an example, the values for Kr of 45 %, 47 % and 49 % give a range of 4 percentage units. Thus,
two additional measurements shall be carried out.

For the dust removal ability the mean value, the value range and the number of
measurements shall be recorded as well as the type of carpet used.
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5.4 Dust removal along walls
5.4.1 Test equipment and materials

A right-angled T in accordance with Figure 1, 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.

Dimensions in millimetres

ire 1 — Right-angled T

(Insert a Figure(Figuxe 3) showing guidance on evaluation the edge cleaning results.)

5.4.2 Distribution of test dust

A sufficient amount of mineral dust, in accordance with 7.1.2.1, shall be distributed over an
area of the test surface corresponding to the extremities of the T to ensure good visible
coverage.

5.4.3 Determination of dust removal ability along walls

The T is placed over the dust-covered area of the test surface and, if necessary, secured by
clamps or weights. When placed on a test carpet, the leg of the T shall be located parallel
with the direction of the carpet pile (see Figure 2).

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.
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