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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- operatlon on all questlons concerning standardlzatlon in the electrical and electronlc flelds To

this ations,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereaftr referred tédgs “IEC
Publlication(s)”). Their preparation is entrusted to technical committees; any IEC Natjonal Comr |ttee interested
in the subject dealt with may participate in this preparatory work. Internatiopal, d non-
governmental organizations liaising with the IEC also participate in this prepapatio closely
with the International Organization for Standardization (ISO) in accordance ned by
agr¢ement between the two organizations.

2) Thelformal decisions or agreements of IEC on technical matters express,‘as nea ational
congensus of opinion on the relevant subjects since each technic rom all
intefested IEC National Committees

3) IEC| Publications have the form of recommendations for interpatio ational
Committees in that sense. While all reasonable efforts are of IEC
Publications is accurate, IEC cannot be held responsibl for any
mis|nterpretation by any end user.

4) In grder to promote international uniformj cations
transparently to the maximum extent possibleNin ‘their rgence
between any IEC Publication and the correspqnding itated in
the Jatter.

5) IEC| provides no marking procedure to indicate—its apRro al ahd cannot be rendered responsible for any
equjpment declared to be in conformity with

6) All disers should ensure thatthe

7) No [iability shall attach rts and
members of its technical co hage or
oth¢r damage of apy ts) and
expgnses arising \ er IEC
Publlications.

8) Attdntion is drawn tions is
indispensable for

9) Attgntion is d bject of
patgnt rights

A PAS j made

availaple

IEC-PAS 62611 has, Heen processed by subcommittee 59F: Floor treatment applianges, of

IEC tgchnical 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.

@C@
o
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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.

@C@
o
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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

chara

NOTE
of the
testing

For sg

2 N

The fdq
For dsd
of the

IEC 6

IEC 6
airbor

IEC 6
of airh

ISO 5%

ISO 6

ISO 5
circuld

EN 18

Cteristics.

Due to the influence of enV|ronmentaI cond|t|ons var|at|ons in t|me origin of tg at r|a|s and proficiency
arative
ment.

22, Classificatign of HEPA and ULPA filters

ASTM

e

tion of

hation

ted in
S

ASTM F1977, Fractional filtration efficiency of a vacuum cleaner

F?RnR’ Total emissions 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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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-p
cleani

3.4

uprig
vacuu
to the
assist
cleang

3.5

doublie stroke

one fa

3.6
forwa
forwat

NOTE
manufal

3.7
returrn
backw

3.8

stroke length

distan

3.9

stroke patte

arrang

3.10

parallel paftern

stroke
the di

ropelled cleaning head
ng head provided with a propulsion mechanism

ht cleaner

bd by means of an attached handle

rward and one backward movement of the cleay

rd stroke
d movement of a stroke pattern

On test carpets, forward strokes are~ carried “qQut
cture).

e direction of the carpet pile (dired

stroke

ce between s defining the limits of a stroke patter

d and return strokes on the surface to be cleaned

e

pattern where the forward and the return strokes are congruent and are carried

ected
ice to
to be

attern

tion of

out in

ection of the carpet pile (direction of manufacture) unless otherwise specified

3.11

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

outsid

3.15

e width of the cleaning head less 20 mm

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
stroke

3.17
clean
for a
specif

3.18
vacud
electr|
the s\
The n
return

3.19

wet c
electr
surfaq
mater
return

3.20
passi
clean

3.21
clean
the e

4 G

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

ng cycle
jiven measurement, the sequence of forward and return\stroke
ed stroke speed over the test area according to the gppropriate

m cleaner

haterial thus removed is separs
ed to the ambient

eaning appliance

itation devices

ng
ternal width of the cleaning head in mm
eneral conditions for testing

return

tata

from
b unit.
air is

m the
. The
air is

4.1

Atmospheric conditions

Unless otherwise specified, the test procedures and measurements shall be carried out

under

Stand

the following conditions (in accordance with ISO 554):

ard atmosphere 23/50

Temperature: (23 £ 2)°C

Relati

ve humidity (50 £5) %

Air pressure: 86 kPa to 106 kPa
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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.

to be
bheric

Equipment and materials for measurements (devices, test carpets, test.dust etc.)
used fn a test shall, prior to the test, be kept for at least 16 h at standard
conditions according to 4.1.

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

4.3 |Voltage and frequency

Measyrements shall be carried out at rated voltage wit ; & Of o And, if applicable,
at ratad frequency.

Vacuym cleaners designed for d.c. only she z aners
desighed for both a.c. and d.c. sh . 2 arked
with rated frequency shall be opera n the
countfy of use.

For vacuum cleaners withha rated va Y but at
the mean value of the (olt yeN 2 range
does |not exceed 10 % ' mean
value| measurements bf the
voltage range.

If the|rated voltage S brned,
measprements S br the
consymer and additi ements may be required. If the test voltage differg from
the rated voltage, thi 8 8 reported.

4.4 RUNNingG-i vacuum cleaner and attachments

Prior {o the init the vacuum cleaner, wet cleaning appliances and their attachmgnts, if
any, shall_beskept running with unrestricted air flow for at least 2 h to ensure adgquate
runnirlg-ins_For upright cleaners or power nozzles, the agitation device shall be runniTg but

not in|centact 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 normal

operatipn. Any safety device shall be allowed to operate.

the user ddring

The tube grip of cleaners with suction hose or the handle of other cld as

for nofmal 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
under|the provisions given in 4.4 to allow them to stabili

4.8 Initial application of dust

Prior {o tests where the quantity of the dust is’' eighed, dust shall initially be
applied to all parts of the vacuum clea ich the air passes before reaching the
dust |receptacle by carrying out, X test surface, two preliminary
measyrements of dust rem

4.9 Mechanical opke

to be
bSsing

In order to achi
moved at unifor
the clgeaning head ag

In sugh cases,.it Is \ sing a
mechanical gperatox s > hose
or thel handle\of othey,cleans centre
pivots|ata height O prized
or opgrated~py e

4.10 |Number of samples

All mgasurements 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

A length of at least 200 mm shall be added before the beginning of thg t

cleaning head.

Thus, [the stroke length is at least 1200 mm for the given test e
be grgater than 1600 mm.The centreline of the front edgé

the cgntre line of the beginning of the acceleration area

i.e. there shall be 10 mm overlap at each edge of the_tes!
200 mm to be used for acceleration The cleaning h

the repr edge of the active depth of the_cleaning

test area, thus allowing a suitable dist

in the|same manner until the front edge

The aftive depth of the cleaning head
m/s) gnd in a straight lin

For ¢ptimum control

electr mechanic@ e
NOTE The two hold<do

it is moyed over the te

NOTE 2

51.3

Under| considerato

514 Distribution’of test dust

it is recommended

th

< eq élf drive device should be operated at the prescribed stroke s
(0,5 m/$ £ 0,02 i bley ise;the stroke speed will be determined by the vacuum cleaner.

t least
of the

all not
hed to
troke,
nce of
when
of the
ed out
th the

+ 0,02

at  an

line as

peed of

Test qust/ 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.


https://iecnorm.com/api/?name=687ada0218fa0ba3cd06d258c037720f

PAS 62611 © IEC:2009(E) - 15—

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.

Once 3 ghed.
Due t¢ effects of possible static charge build up during the time the va 3 icking
up dust, it is necessary to ensure that the receptacle has comp stakili ior to
record

The d ptacle
during ean

value

Ka(i)
Kasi
Mp
MpRf

MpRs

NOTE Q Y entage
units, t\vo additional € i iven as
the reslilt.

When fhe mean value i ! igh 8 er than
(0,3 x 100 % — mean additi all the
measuf ive

In both
manufal
affect t

sign or
ed may

5.2

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.

= (Kg1 + Kg2 + 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

A tesf carpet, in accordance with 7.1.1, shall be used,; the type 0O
recorded. It shall have been prepared in accordance
significant influence of humidity on this test, it is importa
envirgnment at standard atmospheric conditions for a
commgnce.

For international comparative purposes shall
be use¢d.

During t hold
downg rward
stroke starts. A force of 64

defing the tension on the ba

5.3.2 Test area and

The djrection of .
length| of the test a dth of
the clganing head

A length of & inni ength

of at lea N . i idn and
decelgrati )

Thus, |the stroke™ength is at least 1200 mm for the given test length of 700 mm but shall not
be grgater than 1 600 mm. The centreline of the front edge of the cleaning head is alighed to
the cgniré/line of the beginning of the acceleration area at the commencement of the gtroke,
|e th ClIT oha” bc 1C LR UVUI:GP dt Cdbh CCIIUU Uf thc tUDt alcda, d”UVViIIU thc dibtallbc f 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 cJarpet beating machine is not used, the carpet shall be placed up

|de dewn ©h“a rigid
mesh [support and be beaten by hand. After the beating, four to six with a
vacuum cleaner having good dust removal ability should be carried s faining
dust. [Test carpets designated for testing of passive nozzles sh - ith a
passiye nozzle on the face (although an agitator cleaner or a : ¢ ed on
the bdck).
5.3.3.2 Verification and preconditioning
After ( clean
dust re point
whereg unt of
dust re unt is
greatgq
NOTE able to
leave tf ensure
that theg
NOTE 1 ined as
close ap
5.34
Test ¢ g per
square
NOTE e_used is calculated from the formula T,, x 0,7 x 125 g, where T, is the test
width ir . 3 p of the test dust over the test area, it is recommended that a dust spreader
as desgri i . e d) adjustment of the device is checked by visual examination of the test Just on
the car
5.3.5 > dust into carpet
The dust shall be ethbedded into the test carpet by carrying out 30 double strokes ovier the
carpel pdrallel with the direction of the pile with a roller, in accordance with 7.2.6.1. The

Speed of-the—rotteroverthe—testarea—shat-beatniform60;-5mfs+0;062mfs—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 q_clear [of the
carpel. S ust be
agitate i i . beemoved
beforg

Once efully
remow e the
vacuu acle has completely
stabilig

The d i f ease of the dust receptacle
during fei i . The

mean

wherg

1086 M prr — Mpre )/Mp

and

smov 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

For measurerments a test carpet in accordance with 7.1.1 shall be used. For
measl 9 at floors, a floor test plate in accordance with 7.2.1 shall be usqd.

(Insert a Figurey(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.T, 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.


https://iecnorm.com/api/?name=687ada0218fa0ba3cd06d258c037720f

- 20 - PAS 62611 © IEC:2009(E)

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. See Figure 3 for guidance.

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

5.5 Fibre removal from carpets
Method described in IEC 60312 to be used.

5.6 |Maximum usable volume of the dust receptacle

The maximum usable volume of the dust receptacle is determinated a

5.6.1 Conditions for measurement

The vacuum cleaner shall be equipped with a clean dust réc ee 4.5)\and placeq in its
normdl position of operation. Upright vacuum cleaners 3 i sition.
If a paper bag is used, a sufficient amount of fine pdéwd slowly
into the cleaner to inflate the bag completely.

Moulding granules, in accordance witR 7.1

NOTE
NOTE 4 aged.
NOTE For vacuum cleaners gQuipped wi ags, 8 St i prior to

granulel introduction.

5.6.2 Introduction [

The nmoulding ges are gradoa
cleaner will not aseép -

them gently into a

til the
buring

e of granules being carefully measured by p
hat they are evenly packed.

NOTE € Y svigion for optional use of a hose, the granules are fed through a nozzle
adaptol (see 5. i ha of the cleaner in normal position of use. For other cleaners, the granyles are
fed thrdqugh the Yo \

NOTE 4§ s aners” equipped with a dust receptacle having a visible maximum level mark should| not be

filled bgyond this mark:
5.6.3 ination of maximum usable volume of dust receptacle

The vplume’of granules collected in the dust receptacle is determined by recording eagh litre
and fraction of litre (not less than 0,1 1) of the granules introduced into the cleaner system and
deducting the volume of any granules left in the hose, ducts, cleaning head, etc. Measure the
mass of one litre of granules 10 times to determine its density prior to feeding into the vacuum
cleaner. Weigh the dust receptacle before feeding and then again after feeding. The
difference divided by the density determines the volume.

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

5.7 Air data

The purpose of the determination of air data is to compare the specified parameters between
vacuum cleaners and also to determine certain parameter values for other tests. The following
parameters, referred to standard air density p = 1,20 kgl m? (at 20°C, 101,3 kPa and 50 %
relative humidity), are considered:
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q is the air flow, in litres per second (I/s);

h is the vacuum, in kilopascals;
P1 is the input power, in watts;
P2 is the suction power, in watts;

17 is the efficiency, in per cent.

NOTE 1 Standard atmospheric condition according to 4.1 not required.

NOTE 2 Measured air data should be corrected to standard air density (see 7.2.7.4).

5.7.1 Conditions for measurement

Vacuym cleaners, which in normal operation are equipped with h gdted to

the measuring chamber at the end of the hose with the hose fully

Uprigh o the
measl pright
cleaners with an option to be operated with or withou tained

for bo
The v

5.7.2

Either| may be used. For both alternatives
a plenum chamber of 500 x 250 mrn" shall be used.

5.7.3 Determinatio

The specific vaI  each
orifice size (optionvB 48

Prior { led in
accordlance a reference value of the exhaust air temperature for further
measuri

The s or the

The v1alues for 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 again
checked by measuring the exhaust air temperature.

All measured air data is to be referred to the standard air density.

With the corrected air data the suction power P, and the efficiency N shall be calculated for
each measuring point as follows:

P, =qxh

N = PZ/P1
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The values P« P, and 17 shall be presented against the "y" axis against q on the "x" axis in a
table or diagram, see Figure 2.

P1
P>

5.8
The p

- to
[o}:

- to
wi

P (W) h (kPa)

P

7 (%)

Ndm3/s)

input power, in
suction p
efficiency,

obtain.informeation about changes of the air data when the dust receptacle is |
hthe-test material according to 7.1.2.3 to complement the performance data.

6 with

paded

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

5.8.1

Determination of suction pressure change with loaded dust receptacle

5.8.1.1 Test conditions

The vacuum cleaner shall be operated under the same conditions as for the determination of
performance characteristics. The change of the suction pressure in the suction tube when

vacuu

ming specified test material shall be measured.

For this purpose the path by which dirt travels from the floor nozzle to the dust receptacle of

the va

cuum cleaner is prepared as follows, see Figures 3a and 3b:

— a pressure tapping at a distance of ca. 50 mm from the nozzle;


https://iecnorm.com/api/?name=687ada0218fa0ba3cd06d258c037720f

PAS 62611 © IEC:2009(E) - 23 -

— an opening for the feed tube for test dust with 12 mm at a distance of at least 150 mm
from the pressure tapping. This opening must be capable of being sealed closed during
the measurements of suction.

Dust feed tube
Diameter 12 - 14 mm

Dust vacuum gauge

S\uction tube

Vacuum gauge
Diameter 1 -2 mm

Nozzle resting
on surface

(Add fjgure (figure 3b) to show how an(Upr
The openings in the conn

The fged tube shall be|cohr ible tube and a probe with which the test matgrial is
picked up from . The feed set-up shall not impair the properiies of
the test material

NOTE A revision wh i ed to a plenum chamber with suitable adapter with fixed pfessure
tube is pnder consid

5.8.1.2

Test dust, see K| 4, in accordance with 7.1.2.3, shall be used for loading the dust
receplacle:
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5.8.1.

The v
cleani

y. The
ad is set onto a hard surface according to 7.2.1.

w eanersshall be equipped with a suction hose and tube for carpet cleanin

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

The test material shall be fed in 50 g batches which are representative for the overall mixture
over a time period of 60 s each, see Figure 5.
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Dust feed tube

Dust spread unformly

After ¢a , shall
be de‘E f 50 g
contin

If the ner is

less tH

The in ed.

Conditi ild be

Condi

Condi of the

maxin
The v inrelatiopto the total amount of test material taken up and the condition
for termi

NOTE e initial

reading|.

5.8.2 Throttling to simulate loaded dust receptacle

The vacuum cleaner shall be equipped with a clean dust receptacle and filters in accordance
with 4.5.

It shall be operated according to 5.9.1 with the feed tube closed.

The volume flow of the vacuum cleaner with the cleaning head on the hard surface shall be
suitably throttled until the value ti of 5.9.1 is obtained.

The throttling can be brought about directly at the suction hose or by inserting a suitable
device between dust receptacle and motor/fan chamber. However, it is essential that the
throttling must not alter the characteristics of the effects of loading with the dust and must not
restrict the manner in which the dirt is transported from the surface being cleaned to the
receptacle.
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5.8.3 Determination of performance with loaded dust receptacle

Any of the tests described in 5.1 to 5.6 with simulated dust receptacle load shall be performed

with the throttling described in 5.8.2.

The throttled vacuum cleaner may be submitted to air data measurement in order to

complement data obtained in the cleaning performance tests.

5.9 Filtration efficiency of the vacuum cleaner

The aim of this test is to determine the ability of a vacuum cleaner to retain dust, depending

on pa ticle size from the intake aerosol r‘nn’rﬂining a prndnfinnd concentration of test du

t.

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

5.9.1 Test conditions

NOTE |A relative humidity of 45-55 % RH is recommended for control of sfg
single test series, the humidity for each filter be within 10 % of the other s

Measl

In pre
and nq

hat in a

ptacle

The v L hooddn it8 normal operation condition.

Dust

e to

e to|vacuum cleane
auiiliary hosewhic
nogzle adap

5.9.2

For th
0,14g

The q ityvp erdust toe fed for duration tpyst is calculated consequently as

m=c*ty,er *q.

serding 7.1.2.4 being fed, the dust concentration ¢ sh
hannel. Therefore, the maximum airflow g for the vacuum

(for instance uprights) through a suitable
caled tightly to the suction nozzle by us

e of a

all be

5.9.3 Test procedure

With the vacuum cleaner prepared according to 5.9.2, the test proceeds as follows:

e the vacuum cleaner is operated without dust being fed until acceptable and stable

conditions are achieved,

e particle counts are taken for 30 s from the aerosol intake channel and from the exhaust

channel in order to determine backgrounds,

e dustis fed for 10 min while the particle concentration in the aerosol channel is monitored,

e meanwhile 5 measurement cycles are carried out, each consisting of

e particle registration from aerosol intake channel for 30 s (upstream measurement),

e if a single particle counter is used: flushing of particle analyzing system for 15 s,
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e particle registration from exhaust channel for 30 s (downstream measurement),

e flushing of particle analyzing system for 15 s,

e if two particle counters are used: continuous measurement.

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

be recorded as follows:

e counter events / class; i.e. the number of events recorded by the particle counter,

separately for each range of particle size,

e sample air volumes, VAp (downstream) and VAy (upstream); i.e.
aefosol samples analyzed by the particle counter combined in the cox

° ap
i.e
sa

The tq

NOTE
over-dil

5.9.4

Based on the particle counts obtaihed ™ | S cycles, for aerosol
i is derived for each pparticle

channel and exhaust channel, the fractionakfi
class.

bf the

ystem;

and the

bve not

intake

The individual measure C i amples of a full distribution, and a

statistical analysis is perfo ;

Given|the particlescouns aerosol intake channel (upstream) for particle glass k
@1 ent’cycle |, the corresponding lower limits of thg 95 %

obtainI:d from ea

confidence range,
— Symmation o s obtained for particle class k in 5 individual measurements
up|

Z(k), =3 z(k.D),

where
k 1S the index of pnr’rirln class,
/ is the running index of individual measurement cycles,

z(k,l)y is the article count upstream in class k from individual measurement cycle |/,

Z(k)y is the particle sum upstream in class k from all 5 measurement cycles.

— Determination of the 95 % lower-confidence limits Z(k)y g5 for the particle sums Z(k)y:

it Z(k), >50: Z(k), g5 =Z (k) =196 % (Z(k)Uﬁ

it Z(k), <50: Z(k)U 1o, from Table 1.
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Given the particle counts z(k,Z)D of the exhaust channel (downstream) for particle

class k obtained from each individual measurement cycle /, the corresponding upper limits of
the 95 % — confidence range, Z(i) are similarly derived by:

D_0.95

— Summation of particle counts obtained for particle class | in 5 individual measurements

downstream:
5
Z(k)D=;Z(k’l)D
where
k is the index of particle class,
/ is the running index of individual measurement cycles,

z(k,l)p is the particle count downstream in class k from individual
Z(k)p | is the particle sum downstream in class k from all 5

— Datermination of corresponding upper limits of the /9 i ) from

particle sums Z(k)p:

tZ(K),
tZ(K),

(9]

D 0,95

>50: Zk), ..=Z

<50:

From the statistical limp ] nge of

the fractional filtration E

where
k
E(k)o 4

(4]

Z(k)D_O,%*kVA_D*(V L
Z0)  *k .,

U 0,95

VAU]

issthe index’of particle class,

IS the lower limit of confidence for filtration efficiency of particle class k,

K va_p
K va_u
VAp
VAy

Z(K)p_o,95

Z(K)u 0,95

Is the downstream dilution factor of particle analysis system,
is the upstream dilution factor of particle analysis system,

is the downstream sample air volume analyzed,

is the upstream sample air volume analyzed,

is the upper limit of confidence for partial sum class k from downstream
measurements,

is the lower limit of confidence for particle sum class k from upstream
measurements.

This evaluation shall be carried out in every test.
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Table 1 — Confidence limits of a Poisson distribution for 95 % - confidence range

Zoos | Zoos Zoos | Zoys Zy s Zoos | Zoos
0,0 3,7 4,7 18,4 12,2 28,6 54,5
0,1 5,6 5,4 19,7 13,0 29,4 55,6
0,2 7,2 6,2 21,0 13,8 30,3 56,8
0,6 8,8 6,9 22,3 14,6 31,1 57,9
1,0 10,2 7,7 23,5 15,4 32,0 59,0
156 17 ; - 6.2 8 60,2
212 13,1 9,2 26,0 17,0 6 61,3
218 14,4 9,9 27,2 17,8 5 62,5
34 15,8 10,7 |28,4 18,6 3 63,6
4,0 17,1 11,5 |29,6 19,4 1 64,8
47 18,4 12,2 (30,8 20,2 0 65,9

5.9.5 |Particle concentration and dilution \

For flawless particle registration and a ) itor and maintained that the

particl S ified rarige™of proper operation arnd that

each individual particle count zgaupLe is Well bels ximum count Zcounter_max, sugh that

AX.

To vefify that it is not overitqnce e the Wilution to a known amount, and|verify

that tHe counts are decre

To verify that it is ot a e dilution and verify that the counts incregase by

this same chang«é :>j

5.9.6 |Record keep

A recprd wit formation must be kept for each test of fractional filfration

efficiency:

e elec

e information<g

. quanti@ﬁtest dust being fed in the procedure

. infovf(ztion on the particle analysis system:

particle counter and size ranges of analyzed particle classes

dilution factors upstream and downstream

e for each particle count:

dilution factor

sample air volume analyzed in the particle counter

particle counts in each class registered by the particle counter

o filtration efficiency (lower limit of 95 % — confidence range) of each particle class
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5.10 HEPA filtration equivalence of the vacuum cleaner
5.10.1 Object of the test

The purpose of this test is to measure the fractional filtration efficiency of the most
penetrative particle size in order to determine HEPA filtration equivalence of the vacuum
cleaner.

5.10.2 Test procedure

5.10.2.1 Determination of the most penetrative particle size

The nfain or primary filter of the vacuum cleaner Is subjecied 10 the proc ing to
EN 1822 whereby the most penetrative particle size is determined.

5.10.2.2 Measurement of fractional filtration efficiency

With all filters in place according to the manufacturer’s instr egner is
prepafed in accordance with 5.9.1 to 5.9.6.

Measyrement of fractional filtration efficiency is madein 3 A 7 and
the mg¢asurement of the most penetrative particle siz¢ as measured 210 ed.
NOTE |ASTM F1977 requires a Krypton based process to ere the
use of KKrypton is not permitted, alternative neutrali

5.10.3 Determination of HEPA equiwa

The frjactional filtration efficiency of tHe most pe particle size must be greater than
99,95(% in order to declarg ltra the vacuum cleaner under tes{. This
corregponds with the H1 cy as specified in EN 1822

5.11 [Total emissions

The purpose of ir of a
vacuum cleaner ecified
rate.

Prior ments
(see §.

NOTE

5.11.1

Undertake-the test in accordance with ASTM F2608.

6 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 Clause 5 as applicable.
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6.1

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.

6.1.1 Test carpet and test equipment

A test carpet, in accordance with 7.1.1, which is free from dust, shall be used.

Test Lalpcto dcaiyllatcd formeasurementof-motiomrreststance—shattnot—be—used—for other
tests and shall be stored permanently at standard atmospheric conditio lying,
but ndt rolled.

The tgst carpet shall be fastened to a testing device, capable of m istance
within|the range of 10 N to 100 N with an accuracy of 5 % of the

The pfinciple construction of a suitable testing device is d

NOTE |It is recommended to use a mechanical operator to simu exerted
pressinpg the cleaning head against the carpet during the measureme,

6.1.2

The cleaning head is moved in doublexstroke 5 over
the test carpet. The cleaning head shall only be pment
shall gccur at the handle.

For cgnditioning 5 doubl ithout measurement. Subsequently, the
motion resistance for 5 when the cleaning head is movef with
stroke speed by recordiny he' test area either continuously or with p time
slot pattern of ~ 1

On the¢ basis of thé ean value and the range for the motion resistance
are dgtermined sep dNahd backward direction

NOTE |For a cehnect adjustable length, the length should be the same as that used| during
measurement of dustre 9 Pets

6.2 |Ci{eaning u

The purpose ofythe test is to determine the free furniture height, measured from the flopr, for
which|the cleaningshead 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 pn the
surfage\torbe cleaned can be removed (see Figure 6).

NOTE

Standard atmospheric conditions according to 4.1 not required.
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Swivel joint T-joint
AN m

Insertion depth Insertion depth

4

4
Front of furniture

Figure 6 — Insertion depth

6.2.1 Distribution of test dust

Mineral dust, in accordance with 7.1.2.1, shall be distfibuted : d test
floor. When distributed over a test carpet, the test dyst shg 3 arpet.

6.2.2 Determination of free office

The cleaning head is adjusted to the positi

With the vacuum cleaner running at m U niture
height, in millimetres, necess owing
insertion depths:
1,00 m: representing cleahi

0,60 m: represer
6.3 |[Maximum rad

The plurpose ¢ % € pcket-
outletjand a

6.3.1

The tybe grip'\0 eld as
for ngrmal-operation”’(see 4.6), the force applied in the direction of operation beingl 10 N
maximum.~The front edge of the cleaning head shall be at right angles to the directlion of
operation

NOTE Standard atmospheric conditions according to 4.1 not required.
6.3.2 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.

6.4 Impact resistance

The purpose of this test is to determine the ability of a cleaning head to resist impacts against
walls, thresholds, etc., as in normal use, or other forms of careless handling, which otherwise
might affect the performance of the vacuum cleaner.

NOTE Standard atmospheric conditions according to 4.1 not required.
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6.4.1 Test equipment

A drum for drop test, in accordance with 7.2.10, shall be used for this test.

6.4.2 Determination of impact resistance

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

The test is continued until the cleaning head displays damage deemed to impair the
performance of the cleaner, for example cracks causing leakage, joints no longer functioning,

etc rpresence of sharp edges that could damage carpets. skirting boards. etc
= Lag ™ £ £ Lag Y 0 T

NOTE |It is recommended that the test is discontinued after a maximum of 500 revolution$

6.5 |Deformation of hose and connecting tubes

The plrpose of this test is to determine the ability of the hose 0 3 tain a
load, equivalent to a moderately heavy person, without bei - as to
impair the performance of the cleaner.

NOTE |Standard atmospheric conditions according to 4.1 not reg
6.5.1 Test equipment

The tgst equipment, as described in

. press for applying a fofce on
the test object; the force being read on aNoad\nd

6.5.2 Determination of

Prior fo the test, the outside syoss-ses iafeter of the test object is measured by a
vernigr or digital callipe

The tgst object *
the sgrew is adjustéd
700 N[and kept at

of a hpse, it shal

pfate and the carpet, according to Figure 1}, and
3tor shows 0 on the scale. The force is increaged to
ter which time the force is reduced to zero. In thg case
ot stretched or compressed) during the test.
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! Cylindrical bearing

Test plate !
|
= } ]

{ ; ‘ '
PR SR Ey S 4
] Carpet ‘@E

|122)33555933995355¢493905854895955159555
ST 7

10 10
Cross-section for measurement Cross-section for measurement

Connecting tube Tube grip

. 2 -
G S

531558 9181555535045599223395991 358591 195555939
V4 A

10

Cross-gection for measurement

os$sgction fgr measurement

Hose connection se

Dimensions$ in mm

Figure 7 — Position of test object anx i 9 gasurement of deformation

The reduced outside dimensi i Y r at least 1 min at the cross-sfection
indicated in Figure 7 ang 2 forgration is expressed as the percgntage
reduction in the origina i iar

6.6 |[Bump tes@

The purpose of thj i ériné the ability of vacuum cleaners to sustain stiesses
incurred when s and bumping against doorposts. The test ig only
applicpble to 2 h normal use are pulled by the user with the tube grip of

the suction

NOTE | Standard atm
6.6.1

The tgst 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 crosssectional
dimensions according to Figure 8a, 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 8b);

— a doorpost made from sheet steel, with dimensions according to Figure 8b, positioned at
either side of the centre line at a distance of 2 m beyond the start position of the cleaner.

NOTE The wooden floor may be covered with a transport belt of rubber plastic for resetting the cleaner to its start
position (see 6.6.3).
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- 90 ——»
40 —»
i R3
y R3
22 +(2, /I + —=&— Running direction
) 12

ik !

Figure 8a — Profile of threshold

fffffffffff ——=——- — - — - — —==ma—— Line of pulling(a

800

Start position

Guidance system

v O N ym

=

—)

/\ AN
AR

igure 8b — Arrangements for bump test

The fqrward-movemept of the cleaner is brought about by applying a force to the tube drip, at
a height,of (800 £ 50) mm above the test surface and along its centre line, so as to giye the

cleanera’velocity of 1 J_rglm/s at a distance of 0.8 J_“81 m beyond its start position

In order to keep the cleaner close to the centre line during the test, it is recommended to use
either a guidance system with suitably low friction allowing a clearance of 20 fg mm on either
side of the cleaner or a synchronous running trolley with adjustable side boards.

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

— 10 overrunnings of the threshold;
— 1 bumping against a doorpost to the left (or right);
— 10 overrunnings of the threshold;
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— 1 bumping against a doorpost to the right (or left).
6.6.3 Test procedure

Prior to the test, the cleaner shall be equipped with a clean dust receptacle and filters
according to 4.5.

In the case of overrunning of the threshold, the cleaner shall be 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 g shall be SlIICh as
to maintain the test velocity until the moment just before the bump.

After \dels or

slide {

NOTE
position

ts start

During in off,

which

After
functiq

broper

NOTE
6.7

The p would

restrig
NOTE

6.7.1

A leng
ends ¢f the
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Length 1500

Dimensions in millimetres

g flexibility
6.7.2 Determination of
With the test object susk S P 3 e greatest distance dy between the tentre
lines pf the two legs o ) astxed 1 min after it has been hung up. The greatest
distangce dq ggg kety SNULS the two legs is measured again 1 min after the

lowest point of the 3 ads ith a weight of 1 000 g.

The flexibility of t [ values implies more flexibility — is calculated frogm the
follow|ng forn

dy-d
flexibility = —0_ 1000,
dO

NOTE |If the"hese collapses, it should be stated in the test report.

6.8 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 4.1 not required.
6.8.1 Test equipment

The test equipment, in accordance with Figure 10, 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.
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Attachment cord

Lateral deflection max. 3° 5 k

e—

2,5 kg a

Ko ,
L O > 1 ]

N

bending of hoses

Dimensions in millinpetres

6.8.2 Test mezod
The hpse connec [F Qs

of the
lever and the hose
A wei : ng the
oscillgti [ s a height of (100 £ 10) mm above the mounting plate¢ and,
during ing letely.
To ac it 300

mm.

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

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

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

6.9 Life test

The purpose of this test is to determine the ability of the vacuum cleaner to maintain its air
flow performance representative of normal commercial use.

NOTE Standard atmospheric conditions according to 4.1 not required.

Prior to the test, the vacuum cleaner shall have been subjected to air data measurements
(see 5.8) in order to determine the maximum air flow of the cleaner with hose fitted, if
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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 4.5)
every 100 h approximately, at which time the maintenance of air flow should be checked and
recorded. Filter(s) shall be checked and replaced according to manufacturer's instructions.

If the pperation of the machine stops, the time of cessation shall be report

NOTE It is recommended that the test is discontinued after 1500 h.
NOTE 2 Itis assumed that 250 h equates to 12 months usage.

6.10 |Mass
The mass of the vacuum cleaner, attachments and access S, | : determined
and rgported. The mass of the vacuum cleaner includes th bribtian of the power supply

cord gnd the accessories placed inside the accessor ded, and shall be

reported in grams.

NOTE |Standard atmospheric conditions according to 4.1

6.11 |Weight in hand

posals are requested from National
and steering force.

This fest method is under develop
Comnittees or individual members. It

6.12 |Dimensions

(ADDITIONAL INFOR REDBY NATIONAL COMMITTEE FOR WHAT

SHOULD BE RE@

Only those dimensjg imp ¢e far'the storage of the vacuum cleaner shall be regorted.
All dimensions skall\be

6.13

See |k

6.14 |Energy eonsumption

The ehetgy consumption figures for cleaning a carpeted test surface or hard floor surfage with
diagC)lla: crevices—are lcyiotclcd and—in—each—case—the—equivatent fiyuu:o fora—46—m* 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.

6.14.1 Energy consumption when vacuuming of carpets
6.14.1.1 Test requirements

This test is to be carried out with the mechanical test equipment described in 7.2.12.
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The test carpet used shall be the Wilton carpet in accordance with 7.1.1.2.1, after pre-
treatment to remove loose pile in accordance with 7.1.1.3.

On multi-motor vacuum cleaners all motors should be running during measurements.

The vacuum cleaner is to be fitted with a new dust bag and filter equipment 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).

6.14.1.2 Test procedure

A test surface with length 1 m and the width of the cleaning head igto be with 5
double strokes at the given stroke speed of 0,5 m/s. With this the o _ef power
intake| of the vacuum cleaner including the cleaning head is to be_es i

NOTE |When it is not possible to run the cleaner head at 0,5 m/s, it is permitted to rul it\&t its™s ing speed
on condition this is specifically mentioned in the test report.

The afreas to accelerate and decelerate the cleaning tiead ) into account.|From
the ayerage effective power intake and the time trokes, the average
energy consumption for vacuuming of the traversed argg i ed. This figure, which is
dependent on the test width (3.14) of the cleanj 1d, /i d to calculate a figyre for
a 10 m2 area.

6.14.1.3 Establishing the average

Measuyrement of the electyi
related to a measuring ré
must pe controlled su
measuyrements are tak
calculpted as follotus:

carried out with an accuracy| 0,5%
LISHED W. The measuring equipment
dvement of the cleaning head at least 10
7 The average effective power intake is then

»,
D

where

Pefr
Peff(i)

6.14.1.4." Establishing energy consumption

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

with
P eff average power intake
b cleaning head test width

biest on carpets (mm)

birac on hard floors (mm)

v stroke speed (0,5 m/s)

E energy consumption in Ws

Covered area with the nozzle:

Atot:NXA


https://iecnorm.com/api/?name=687ada0218fa0ba3cd06d258c037720f

PAS 62611 © IEC:2009(E) - 41 -

where

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

N is number of cleaning processes (5 double strokes);
total track length for cleaning Ay;

Stot = Atot/(b x 107°)

Total cleaning time for 10m? by 5 double strokes:

ttot = s tot/v

Input power:

E = P eff x ttot E = P eff x Stot/v
E = Pest X Aor/(b x 107%xv) E = Peff x N x Al(b x 107> x v)

And wfith 10m?, 5 double strokes (10 strokes) and stroke speed\o

6.14.2 Energy consumption with vacuuming of harg

6.14.2.1 Test requirements

The tist surface used must be in accord red in

accordlance with 5.2. Eaclf type of surface

NOTE |No dust has to be spread onto the g

The vacuum cle i to be
operated at maxi

Multi-motor vacuym

If a sq bor" is

to be

6.14.2.

Similgr as(described”in 6.14.1.2.

6.14.2.3 Establishing the average effective power intake

Similar as described in 6.14.1.3.

6.14.2.4 Establishing energy consumption

With P.s measured in accordance with 6.14.1.3 and b = by,.' the energy consumption per
10 m?, E(10 m?) with 5 double stokes, is calculated as follows:

E(10 m?) = Pesr X 2 X 105/ptra6
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7 Test material and equipment

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

7.1 Material for measurements
711 Test carpets

7.1.1.1 Quantity and size of carpets

Separpte test carpets are to be used for measurements with passive nozzlesand withCnpzzles
having rotating brushes, for measurements of fibre removal or dust remgval along-walls, and

for mgasurement of motion resistance. Each test carpet is duplicated cured
at the[same time; one to be used as the actual test carpet and thg S efgrence
carpetl.

For measurements of thread removal, fibre removal and dus ¢ itable
size of the test carpet is 1,2 m weft and 2,0 m warp to provi

For measurement of dust removal from carpets and of the
carpel is 0,5 m weft and 2 m warp to provide a suffici

7.1.1.2 Type and quality of carpe

Whichever carpet is selected for test on for

using that type.

7.1.1.2.1 Internatior\na single test &a

RN

PiIeC)mposition\) &/\QQQNG X2

<7
Methdd of manufgéﬁlﬁ&g \@to% ric

Colouf (\ \ \&grk, one colour

Backimg<\\ \\ \ Jute and cotton + latex

Type JQ \\/ Cut-pile

Total height N 7,5 mm See tolerances
Pile height 6,4 mm See tolerances
Total weight/m? 2100 g/m? See tolerances
Pile weight//rn" 1500 g/mz See tolerances
Number of knotsrn" 96 000 knots/rn See tolerances
Reed 320 rim

Shots 300 sch/m

Standard width 400 cm

Tolerances +1,5%
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7.1.1.2.2 Carpet tiles (to be defined)
7.1.1.2.3 Moderately difficult to clean (to be defined)
71.1.24 Difficult to clean (to be defined)

71.1.3 Pre-treatment of carpets for dust removal testing

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

carried out.

Using| a suitable vacuum cleaner, all loose pile and fibre is removed
greatgr than 0,1 g is removed during the cleaning process of
consegutive runs. The weight of the carpet is recorded.

Using|a reference cleaner, a dust removal test according to
recorded and plotted on a graph. This is repeated until the

with the horizontal axis and the difference between the_ave
consegutive tests is no greater than 1 percentage poi )

nt no
on 2

result
arallel
f two
d and

the repult should be no more than 2 g higher than thg weight\xecosded after the fibre removal.

If so, then further cleaning runs should be made u t|I ithin the 2 g tolerance
allowgd. This weight is the official carp 5" ¢ d between tests to minhimize
dust build up over the life of the carpgt. naple deviation from this wejght is
9.

Separpte carpets shall be d passive nozzles. These separate
carpels shall be clearly ma

7.1.1.4 Verificatior

The re¢ference v@m : ' sed to verify the suitability of replacement carpets
when Jrequired. | € an YY percentage points different to the original or

first carpet used in

Thesg figures

7.1.2

71.2.1 Mineral dust — Type 1

The mineral dust shall consist of dolomite sand with the following grain size distribution and is

used in the hard surface, and crevice tests (see also Figure 11):
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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

(Figute 11 needs to be modified to remove references to
mixture and Wood Flour. The new mineral dusts should be add

Figure 11 — Grain size diagram for test dust

7.1.2.2 Mineral Dust — Type 2

MeasUyrements of dust removal ability from carpets i

Test d

7.1.2.

Test (
mixtur

- 70
- 20
- 10

The mi

Parts by weight
%

flour

ust.

neous

in the

d with

9
5
8
11
16
7
0
24
0500< 1 000 6
1,000 < 2,000 0

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 %.
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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 a tumble mixer which can be operated at 28 (tolerance ig)r/min
with a tilting angle of 150°/revolution.

7.1.2.4 Emission test dust

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

PartictestzeTange Parts py weignt

mm %

<5
5<10
10 <20
20 <40
40 < 80

a e aw
O oo ow©

7.1.3 Fibre material

For the determination of fibre re
specifjcation is used:

rayo according to the following

— nafural carded viscose flock 1,5 de
— drycutto 19 mm (0,7

71.4 Moulding gra

For the determjration
moulded granules.of

able volume of the dust receptacle, injection
er (Kraton G7705-Evoprene 961) are used.

7.2

7.21

Tests jnated
pine s are
0,5m

7.2.2 Test plates with uneven surfaces

To be defined — two different surface textures are planned.

7.2.3 Carpet-beating machine

A machine suitable for removing all residual dust shall not damage the carpet. One suitable
design consists of a horizontal cylinder provided with thongs to beat the backing of the carpet
when it is fed back and forth under the rotating cylinder (see Figure 12).
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Leather thongs . Thin sheet of leather

Backing of carpet

Vacuum cleaner

7.2.4

The t S weigh
10 kg|each. They shall e at the
sides |of the cleaning hold-
downg adjacent to the

NOTE Low-friction'

The hpld-downs s more

than 5§ mm on bo

O

5 - 0 -\ O---0 —---- O--—-©- B

V) ] g

Dimensions in millimetres

Figure 13 — Carpet hold-downs and guides
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7.2.5 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 14.

i

\ { Roller
0000000 000VO0D0000D00000000

IL

ST JINITE

Dust tray
(exchangeable for roller)

s auugm

ST

7.2.6
7.2.6.1

The roller¢shall have’a diameter of 50 mm and a length of at least 380 mm such that |t is at
least 20{mm longer than the test width. The roller is preferably made of steel and polished. It
can ba . . . ) : .

The mass of the roller, if applicable, shall be 10 kg per metre length. The roller may be
incorporated into the dust spreader as indicated in Figure 14.

7.2.6.2 Fibre 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.
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7.2.7 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.

MeaSL rad oir daota chall bha cnprerantad o ctondard ot Aoty coanditicne if tha oo ciien ents
OO Cata— oo O CoOTT T TTC OO~ Statart—arT OCTTorty— COTTaTtrioTTo— T triC— oo oSut O

are cqdrried out at other conditions (see 7.2.8.4). Instruments for measuri emperaturgs and
ambient air pressure should therefore be available.

7.2.7.1 Alternative A

The tpst set-up and details of the measuring box are shéwn 1 i a and 15D,
respectively.

Cleaners with suction
duct
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Measuring b6

Alternative A equipment for air data measurements
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Insert sleeve { = 0,05

Connection of upright cleaners
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Measuring tube
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500 ;——-———<

Connection of cleaners with suction duct
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OARY

\) W Lid of sheet steel

Throttle

Figure 15b — Measuring box for alternative A

The air flow is established by means of a throttle and a measuring tube with a suitable nozzle
or orifice plate in accordance with ISO 5167-1 (see Figure 15a). The accuracy of the
measurement shall be +1 %.

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 1ISO 5167-1.

7.2.7.2 Alternative B

The measuring box (see Figure 15c¢) shall be 500 mm x 500 mm x 500 mm in internal
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.
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Alternative B equipment for air data measurements

Figure 15 — Alternative A and B

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 D, as follows:

Size 0 1 2 3 4 5 6 7 8 9

D, (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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At standard air conditions, the air flow g is given by the following:
q=ax0,032d2Jh  dm3/s

a=0,595 +0,0776 > — 0,0017 h
d

where
o is the orifice coefficient;
is the orifice diameter, in millimetres;

d
h is the vacuum, in kilopascals;
S

is frrethickmess of theorifice prate; i mmittimetres:

Deviations of more than 0,01 mm from the nominal orifice diamete t n into
account when calculating the air flow.

7.2.7.3 Instrumentation
The wattmeter for measuring input power shall have an accu : 0,5.
The viacuum-meter shall have an accuracy of +0,5 , Pa for

alternative B.

The barometer for measuring the ambi el and

shall have an accuracy of £0,5 kPa.
The tHermometer for meas

The t
+0,5°

icy of

7.2.7.

dyin vacuum-cleaners, are to a certain extent sensifive to
density as regards motor loading and speed of rotation.
between air density and common characteristics of geries-

Series
therm
To ac¢

wound a shall be corrected to standard air conditions.
The p gracteristics of vacuum cleaners with series-wound motors have a known
relatig i gltage deviations. To account for this relationship data measured pt line

voltage Vm outside the rated voltage value range Ve =V + 0,25 % must be corregted to
vV

rv

the rated voltage value.

The corrected value of the vacuum h is given by
V +1,33

h=h D" [V_J (kPa)

The corrected value of the input power P is given by
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+2,00
V
P =R,D,” (V—’V] (W)

m

The corrected value of the air flow q is given by

+0,67
y
q=q,D,"" (V—J (I/s)

For al
or frof

where

D =

m

and

Ap
relativi

NOTE

For al

m

ernative A, qn I1s derived from the pressure difference measured by measurin
n the (not air density corrected) air flow meter readings.

pm+ApRH X 273
101,3 t, +273

ernative B, the“air flow shall be calculated using the corrected value of the vacuun

7.2.8

h tube

C) and

70 %.

cleaner

cuum

The test equipment is comprised of a test hood, a dust feeder and a particle analysis system
including equipment for sampling the aerosol upstream and downstream. All surfaces which
may come in contact with the intake or exhaust aerosol are required to have low adhesion for
the test dust, being preferably metallic and having a smooth finish.

7.2.8.1 Test hood (informative)

The test hood is shaped as shown in Figure 13. It contains a base plate with edge rails bent
upright. For inserting the vacuum cleaner and for connecting the hose and electrical cables,
the test hood will have appropriate openings which can be closed airtight when the vacuum
cleaner is in operation. The upper end of the test hood tapers to the form of a short pipe of d;

=100

mm inner diameter which connects to the exhaust chimney.
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7.2.8.2 Dust dispenser (informative)

The dust dispenser evenly supplies the provided quantity of test dust and disperses the dust
into the aerosol channel (see Figure 14) in order to generate the required concentration, ¢ =

0,149

/ m3, of test dust in the air intake of the vacuum cleaner.

A suitable device consists of a dust reservoir with a portioning and feeding appliance, and a
disperser nozzle operating at air flow of 5 m3/h to 20 m3/h according to ISO 5011. The aerosol
is blown from the dispenser nozzle into an aerosol channel of d; = 100 mm, the end of which

provid

The e
throug

7.2.8.

The te
and o
the sp
are re

The in
the an

For fla
particl
each i

es a conical transition to the hose adapter of d; = 30 mm.

h an exhaust channel, as shown in Figure 15.

1 Particle analyzer system

isokinetical
eeds of air flow in the channel, V¢hanne, and at b Ne & plihg system,
quired to satisfy the relation

ner diameter of the sampling tub®e
alysis system and should be desj

In ord gn aerosol dilution system may be employed
reducy e aerosol sample entering the particle counter, rg
to the the aerosol sample being taken from the channel, by a d
and reprodugjble d without altering the population ratios between particl
classsg

The 4 be” an optical particle counter preferably with a volumetric fl
28,31 Qr particle sizes from 0,3 ym to at least 10 ym. These particle sizg

divide

d into geometrically graded classes, where the size interval q is determined by

ucted

ering,
y, i.e.
Vprobea

try to

at the
d that
h that

which
plative
efinite
e size

ow of
BS are

g=(Dok/Duk)*(1/k)

where
DUK
Dok

k

is the minimum recorded particle size;
is the maximum recorded particle size;
is the number of particle classes.

To reduce the statistical interference, the size interval q should be < 2.

For particle counters with at least 8 configurable size classes, the following graduation is
prescribed:

Class(k)‘1|2‘3|4‘5|6‘7|8|
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dyi (um) 0,3 0,5 0,7 1,1 1,7 2,7 4,2 6,5

dui (Um) 0,5 0,7 1,1 1,7 2,7 4,2 6,5 10

7.2.9 Device for motion resistance test

The device comprises a wooden plate on which the test carpet is fixed with two hold-downs.

The handle of the vacuum cleaner shall be moved over the test area according to the

conditions described for dust removal from test carpets.

For the determination of motion resistance the test plate shall be designe(
exertgdd between cleaning head and carpet in pile direction can be measu
5 N to| at least 100 N.

The tg¢st set-up shall be constructed in a stiff and low frictighal™w
distorfion of the measurement results. The inherent freque
than 35 Hz. The measurement values shall be recorded
smaller or equal to 100 ms.

yith a\time

One realisation comprises a solid base frame
connelcted to the base via flexible e

force
e from

ent a
reater
lot gdattern

est plate is arrpnged
e exerted force cpn be

deducfed from the flexibility of the Y irectly or indirectly from the

deflection of the test plate.

The described equipment can be inco por@n a N
18.

7.2.10 Device for impact te
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